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CHAPTER I 
INTRODUCTION 
Measures of irrigation development can be estimat?d from the 
viewpoint of the nation, the region, the state, or the firm. This 
study originates from the state and especially the local area effects 
of irr igation development estimated to be feasible for f arms. The 
concern of this study is a systematic examination of the changes in 
personal income and the associated changes in business activity of the 
related retail trade and service enterprises. 
Statement of the Problem 
People in· a state or community may desire to plan changes in 
their economy so that they have available a variety of goods and 
serv·· ces comparable in quality and in price to those in ot er regions. 
Because a state or region would be better able to retain and attract 
young and productive persons, it would al so be able to compete more 
favorably in the production of goods and services. Attractiveness 
as a place to l ive is in this study taken to be complementary to 
efficiency in supplying goods and services for sale outside the regi�n 
and for t·se within the region. The proposal of this study is to 
examine tl1is complementary relationship in terms of the impact from a 
determined level of irrigation development on trade and service 
establishments in the local area. 
2 
The trend in the variety and the amount of goods and services 
has been steadily rising for years. A similar trend has occurred 
with respect to the average size of the establishments providing these 
goods and services. ihis suggests that the variety of goods and 
services provided by an establishment is related to the size of the 
establishment. The trend toward larger retail and service enterprises 
indicates the presence of gains resulting from the economies of scale, 
whether these gains are business earnings or are passed on to the 
consumer, or both. 
The condition for the development described above is a main­
tenance of steady growth in the economy. Such a condition has not 
been present for many local areas in South Dakota during the past 
decades, mainly because these areas rely strongly upon the agricultural 
industry. With the substitution of mechanization for labor within 
agriculture, rural areas hav� experienced a declining population. Not 
only has there been a decline in population, but the out-migration has 
changed the age composition of the population. These two characteris­
tics have both occurred at a time when the ability to provide goods 
and services of high quality at reasonable prices has been thought to 
be a function of the size of retail and service trade establishments. 
· The adjustment of establishments in areas experiencing decliri ng 
business opportunities may be of two kinds: (1) Decrease in the 
number of establishments and (2) Expansion of the economic activity 
in industries upon which the local business depends. The first kind 
of adjustment is an internal adjustment of the industry� The second 
3 
kind is an adjustment of the external business industry; in other 
words, it is a stimulus which provides economic conditions from which 
gains may accrue to busine$s as exte�nal effects of _the industry in 
which the stimulus is made. Such economic conditions may be generated 
by resource development. 
South Dakota has a potential for economic growth through its 
water resources. Several river basins are being investigated. Com­
prehensive reports have been made for the Oahe Unit in Eastern and 
Central South Dakota. Develop�ent of these water potentials seem 
able to provide a substantial stimulus for expansion of economic 
activity there. 
The present economic conditions in South Dakota call for 
resolute action with respect to economic devel opment. However, there 
appears to be a Jack of information about the extent of the effect 
which potential river irrigation may have on the economy as a whole, 
and un the different industries within the local economy as wel l as 
within the state. 
The problem of this thesis originates from the observation 
that in order tv understand the impact of prospective irrigation 
development, it is first essential that further information about 
trade �reas and business establishments be collected and organized, 
and that the relationship between personal income and local business 
volume be analyzed. 
Objectives 
The purpose of this study is to analyze certain economic 
relationships necessary for estimation of so�e secondary benefit 
accruing to the state and local areas from irrigation development. 
The specific objectives are: 
4 
1. · To estimate the changes i n  farm income and farm expenditures 
within.trade areas in South Dakota resulting from feasible 
river irrigation development. 
2. To develop an analytical method that can predict the 
marginal change in the volumes of retail trade and selected 
service trade when the changes in farm income and farm 
expenditures within a local area are known. Three hypoth­
eses to be tested are included in this objective: 
(1) There has been a stable relationship b�tween 
personal income and business receipts for certain 
industries within the economy. 
(2) There has been a stable relationship during recent 
years in South Dakota between the volume of ret�il 
trade and the total personal income. 
(3) There has been a stable relationship during recent 
years in South Dakota between the volume of selected 
service trade and the total personal income. 
3. To estimate the impact of irrigation development on changes 
in business opportunity in terms of averag� receipts per 
firm or the number of establishments in retail trade and 
selected service trade industries in South Dakota and 
within the trade areas of the state. 
Procedure for Gathering and Analyzing Data 
5 
The data used in this study has been gathered from several 
sources. Reports from the Bureau of Reclamation, the Bureau of the 
Census, the Office of Business Economics, and the Internal Revenue 
Service have been the basic sources from which most of the data has 
been obtained. Also, personal interviews with officials from the 
Bureau of Reclamation, staff members of South Dakota State University, 
and banking and insurance officials have provided information of a 
more specific nature. 
Several other studies of the economics of resource development 
have been reviewed. The procedure developed for the anal ysis of 
local secondary benefits relies partly upon these reviewed studies 
and partly upon estimated parameters. These parameters have been 
estimated by the use of regression analysise 
Survey of Concepts and Literature 
Economic justification of development programs is related to 
various designated purposes, enhancements, gains and improvements that 
are associated with measureable costs. The concept of benefit from 
water resource projects has been set f orth in procedures for economic 
evaluation. The federal agencies have established �he following 
broad distinctions: (1) Primary benefits are the value of the 
6 
lmmediate products or _services resulting fro� the measures for which 
pro°ject· and �ssociated costs were incµrred; (2) ·secondary benefits are 
all other benefits attributed to the project �hich can be exp�essed in 
monetary terms; (3) intangible benefits are all the benefits that 
cannot.be expressed in monetary terms.1 The following paragraph 
concerns onl y secondary benefits. 
Eckstein divides secondary benefits into.three categories: 
(1) Profits accruing from locally·sold commercial products of the 
project. (2) Profits accruing to all enterprises from handling, pro­
cessing and marketing of the project's product. (3) Profits accruing 
to all enterprises from supplying the increased demand for goods and 
services generated by the project. Sometimes categ9ries (1) and (2) 
are called "stemming bene"tit" and category (3) is called "induced 
benefit". In addition, a fourth category of secondary benefit can be 
expected to accrue from the rise in residential land values in towns 
near the project.2 
External Economies 
The benefit achieved from resource development is in large 
part a result of the economies of scale. The firm affected experiences 
a decreasing cost per unit produced when the output is expanded. 
Bene fit resulting from economies of scale can be divided into: (1) 
internal economies, and (2) external economies. Internal economies 
lotto Eckstein, Water Resource Development� Cambridge, Harvard 
University Press, 1958, p. 51. 
202. 
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are defined as net reductions in cost per unit produced by an individ­
ual firm, resulting from a long run expansion in the same firm's out­
-put when each output is produced from a plant operating on �ptimum 
scale for the output. I External economies, on the other hand, are 
defined as net reductions in cost per unit produced by an individual 
firm resulting from a long run expansion in the output of the industry 
as a whole and which is independent of the particular firm's own 
output .2 
The praper approach to discussion of secondary benefit is 
within the framework of external economies. 3 External economies are 
a result of a shift from one cost curve to another, as output of the 
industry expands. 
In post World War II economic literature the expression, 
"external effects", has a broader meaning than the origirial concept 
of external economies. In this literature external economics are 
any benefits that accrue to A from B for which B does not have to 
pay. In this meaning A and B can be firms, industries, or consumers.4 
lJacob Viner, "Cost Curves and Supply Curves" in Readings in 
Price Theory, Richard D. Irwin Inc. , Chicago, Illinois, 1952, P• 212. 
2Ibid., P• 217. 
3Julius Margolis, "Secondary Benefits, External Economies, and 
the Justification of Public Investment", The Review of Economics and 
Statistics, (August" 1957), p .  284. 
4nonald Stevenson Watson, Price Theory and its Uses, Houghton 
Mifflin Company, Boston, 1963, p. 239. 
Usual l y  there is a distinction be tween technological and 
pecuni�ry external economies. The former is well known within the 
theory of economic growth • . The usual assumption made is that there 
exists a l arge volume . of unemployed resources and also a s torehouse 
8 
of technology not appl ied. 1 The pr oblem then is t o  convert the undei­
utilized resources into optimal employment. In this case, the 
possibil ity of external economies is tremendous. 2 Public inve s tment 
in a local are a provides examples of pecuniary external economies. 
I r rigation development by the federal government is essential ly a 
shift of capital in the economy, bringing more capital funds into t he 
pr oject area. The characteristics o f  irrigation development is a 
more dense popul ation, which permits improvements in transportation, 
reduction in public costs, and growth in popul ation ex tending the 
market. Al l t he�e conditions are charac teris tic of economies of scale . 
The economic environment in which a proj ect will operate is the 
basi� consideration for federal agencies when they examine the economic 
factors affecting projects in water res ource development . The Green 
!!2.9Js.3 states that the appropriate applicable setting exist_s when an 
expanding e c onomy in the long run wil l require increasing amounts of 
· ! Margol is, op. cit. , p. 289. 
3
subcommittee on Evaluation Standards of the Inter-Agency 
Committee on Water Resources. Propo sed Practices for Econ omic 
Analysis of Rive r Basin Projects . Wa shingt on: Government Printing 
Of f ice, 1958. ( Or ig inal ly Issued  1 950) . (The book is commonl y cited 
as the Green Book)  
good s  and se�vices. 1 Inc l uded i n  this sett i ng is a r ec ogniti on o f  
the "with and without" princi pl e for determining the economic effect 
of the project to the economy . 2 
However, publ i c  pol icy c oncerning the na tion ' s  water r e source 
devel opment is not nec essaril y determined by ec on pmic considerations .  
Regional deve l opment may be considered t o  be a more important cri ter i a  
when eva luati ng alternative deve l opment projects. 3 
9 
A comprehensive publ i c  viewpo int should be taken when eval uating 
e ffects o f  federal pr ojects . In apply ing  public viewpoint to economic 
analy sis of pr ojects, it is e s sential that c onsideration be given to 
all effects of a project a nd - that such effects be evaluated · a s  com­
pletely as possi ble and on the same basis. 4 
Proj ect Secondary Benefits 
The Green Book  explains tha t a ttributabl e  secondary benefits are 
• • • ' ' the , sec ondary benefits attributable to a pr oject from a 
national  point of vi ew and are  the value added  over and above 
the val ue of primary benef i t s after taking account o f  expected 
conditions thr ough out the economy with a nd wi thout the proj ect.  
These c ontrast  with the overall secondary benef i t s, which, from 
a loc a l  or reg ional viewpoint, are the : total values added  in 
secondary activities and are net of only the cost incurred in  
secondary act i vities. 1 15 
1r · d ..ll.L• , 
2I bid. 
3I bid . , 
4 I bi d .  , 
5lbid. 
p • 3 .  
p. 6. 
p. 8 .  
1 0  
. A fundament al d i sagreement exi sts ,  however , about the measure-
ent and use o f  s ec ondary  benefits i n  justi fication of re5 ource de­
vel opment projects. Most o f  the d i sagr eement concerns whether or not 
seconda ry bene fi ts of_ a local pr ojec t can b� regarded as benefits to 
the nati on al economy. A s suming no unemployment , no underempl oyment , 
and no change in techn ol ogy and pre ference , it is doubtful whether 
secondary benef its c an be coun ted as national bene fits, s ince the new 
employment of resources in the local area has to be w ithd rawn from 
-other a r eas o f  the e conomy. 1 I f  some of the attracted resou rces would 
otherwise be unempl oyed , then part of the new net  inc ome wou l d  rep­
resent an increase i n  production. The poss i bility of some r esources 
being underempl oyed may also have s ome relevance . Suppose that there  
is a gre at lag,  d ue to  inert i a ,  l abor union, monopol y, or  lack of  
funds, in  the re all ocati on of  res ourc e s  after popul a tion change , 
change in ta ste ,  capital gr owth , e tc .  In such cir cums tances ,  the net 
paymen t  of the r e s ource s in their new employment might be higher than 
i n  their previous empl oyment. 2 A ca se such a s  t h i s ma y be identified 
with the c ondition s f or econ omi c  eff ic iency , which has been def i ned 
a s " a  s i tua t i on in wh i ch pr oduc t ive resource s a re s o  all oc a ted among 
· 1s .  v .  C i racy-Wan trup ,  "Bene f it-Cos t Analys i s  an-:1 Public Re­
source Devel op:rient" ,  i n  Stephen C .  Smith , and Emery N.  Ca stl e ,  
E conorn j c s and Pub ]  i c  Pol ic , i n  Wa t e r  Re s ource Deve l o ment , Ame s,  I owa 
State Ur i ver s  i ty Pre ss, 1 964 , P •  1 7  • 
2Ro l and N. McKe an ,  E ff i c iency in Governm8nt  Thr ough Sys tems 
Anal.Y§.i..§., New York , J ohn Wi l ey and S ons , 1 958 j Pe 159 . 
alterna t i v  uses that any r eshuf f l ing of the pattern cannot improve 
any individual ' s  position and still leave all othe r individual s a s  
well off a s  before. ul 
The exis tence of secondary benefits for the reg ion or l ocal 
area is more evident than f or the nation . Mar golis poin ts out tha t  
the discussion o f  ext e rnal economie s c an prov i de ins i ght  into what 
1 1  
the ana lyst shou l d  investiga te when lo o k i ng for economicall y justi fi­
able secondary be nefi ts. 2 One ma j or source  of ex ternal economies is 
the gr owth of the r egional or local ma r ke t, wh ich ra i se s  the questi on 
of  whethe r  the ma r ke t  has gr own to a point wher e it i s  sufficientl y 
large  to  support an  opt imum s i zed pl an t ,  instead of requ i ring l oca l 
impor ts and h i gh tran spo r ta t ion costs. A s econd s ource of external 
ec onomi es i s  the u se or ex pan s i on of s ocia l  ove r he ad c apital . I n  some 
cases r oads ) s chools, u rba n  cen ters, etc. , have exce ss capac ity , which 
means decreas i ng c os t  indu s try ; howeve r,  irrigat ion projects m os t  
o f ten require ex pansion of o verhead capital . 3 
The Green Book recogniz es  sec onda ry benefits only f rom a 
nat i onal point of view in jus t i fication of resource development proj ­
ects. The r igid rule s  in  the Green Book wer e  somewhat eased by a 
lJ. Kru t i l l a  and O ,  Ec k s te in ,  Mult ipl e  Purpose River Devel opment 
Ba l timore, J ohn Hop · ins Pre s s , 1 958 , P •  16. 
2r-. a rgo l is ,  op . c i t. , p, 291 . 
1 2  
supplementary report t o  the Bureau of the Budget _ in 1961. ·l Th is  
report recognizes the importance of secondary benefits, and  although 
it recognizes that the analysis of external economies s till is very 
primitive,  the report states that it would be unwi se t o  overlook 
ex ternali ties in projeG t evaluation. The report doe s  not give any 
simple rules f or measurement of externalities, but it does specify 
conditi ons where they may be ident i fied. 2 A further case of the rigid. 
rule s of the Green Book is the Senate Document No .  97 of 1962. 3 Thi s  
document emphasi zes the well-being o f  all the people as the overriding 
determinant in consideration of the best use of water and related land 
res ources. Furthermore, the d ocument states that secondary benefits, 
if included in the evaluation of the pi oject, should be considered 
not only from the nati onal viewpoint, but should also . permit  evaluation 
of secondary benefit from the regional, state and local viewpoint . 4 
1Maynard M .  Huf schmidt, John Krutil l a, Julius Margolis, and 
Stephen Matgl in, Standa rds and Criter i a  for Formulating and Evaluat i ng 
federal Water Resources Developments .  Bureau of the Budge t ,  
Washington , D. C . , June 30, 1961 .  
2
I bid. , p. 28. 
3
Pre s ident ' s  water Res ources Council, Pol icies, Standards, and 
Procedures i n  the Formulation, Evaluati on and Review of Plans f or Use 
and Devel o ment of water and Related Land Res ources , Senate Document 
No. 97, 87th Congress, 2nd Ses sion, Wa shington : Government Printing 
Office, May, 1962 .  
4Ibid. , p .  2. 
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A comparison of these three federal publ ications specifyi ng 
the criteria for public inves tment indicates a trend t oward a greater 
recognition of secondary benefits in eval uation of alternative projects 
of water resource development. 
°Local Secondary Benefits 
. The estimation of beneficial secondary effects of potential 
resource developmen t has been the economic effort of several studies 
of proposed irrigation projects in North Dakota and Sou th Dakota. 
Sand made a study which deals with a local area in North Dako ta, 
and provides insight into the in tersectoral relationships within a 
l ocal economy. l The objective was to estimate certain parameters and 
to develop a model that could predict the economic effect in the rest 
of the economy fr om a change in one sector. Sand developed an input­
output model using marginal intersectorial coefficien ts obtained from 
regression equations which expressed relationships between each sect ors 
incomes and its expenditures to the var i ous sectors . 
The model was used to estimate the change in secondary in­
comes that would accrue in the l ocal area as an e ffect of devel opmen t 
of · the Garrison Diversion Unit irrigation project. Sand s ugges ted 
that the model may be appl ied to other areas in the s tate with 
economic characteristics similar to the area investiga ted . 
1
tarry Dean Sand, Analysis of Effects of Income Changes on 
Intersect oral and In tercommun ity Econom ic Structu r e ,  ( Masters Thesis ) ,  
Nor th Dakota State University, Fargo, North Dakota, 1 966 . 
2 1 1 7 6 0  
Helfinstine made a study of . indirect economic  ef fects of 
irrigat ion devel opment of the Oahe area. 1 The purpose of the study 
was ( 1 ) to  estimate the benefits to l ocal bus iness _ from handl i ng a 
larger vol ume of goods and services and el imination of some of the 
annua l  variation in bus iness;  ( 2) to estimate benefits to munici­
palities of an ass ured good qual ity of water, and ( 3 )  to estimate 
benefits to communities of l arger tax base and greater population 
supporting communi ty facilities. 
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Helf ins ti ne projected  the i ncrease in number of farms, rural 
population , a nd expenditures that would accrue from irrigated farming 
by 1 990 . From these f i gures he derived that a gain of about $25 
mill ions enlarged volume would accrue to local business .  Benefits 
from improved mun icipal and industrial water suppl i es were estimated 
at $441'�0 annua l ly .  Bene fits to communities were poin ted out as 
consisting of improvement in schools, hospitals, roads , recreation 
facil ities and aesthetic environment. 
The Bureau of Recl amation has made an analysis of the economi c  
and social impact of irrigation devel opment of the Oahe area. 2 The 
study estimated (1) the change in populati on incomes , and ( 2) 
expenditures that would res ul t fr om a more intensive irrigated farming. 
· l Rex Helfinstine, Commun ity and Commerci a l  Benefits from Wa ter 
Res our ce Development of the Oahe Area, Agricultural Economics Pamphlet 
119, Agricul tural Experiment Station , SDSU,  Brooki ngs, 1 964. 
2united Sta tes Department of the In�erior, Bvr eau  of  Reclamation 
Report on Oahe Unit ,  Append i x Q, Missour i-Oahe Project O f f ice , Huron , 
South Dakota, 1965 . 
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The study estimated the e ffect of the enlarged expenditures on 
the local business. The assumption was tha t  the _ existing retail trade, 
service trade, and wholesale trade establi�hmen ts (census 1 958) were 
operating on a des ired level of u tilization, and there f ore that  the 
expanded volume o f  business would be supplied by a calcula ted number 
o f  new establishments o f  the same average size as those already in 
ex istence. 
The Bureau estimated an expansi on in retail trade o f  about 
$47 milli on and in service trade - o f  $6 t o  $7 milli on. However, the 
study did not  include any multiplier effec t beyond the sec ond r ound. 
Plan of t he Report 
The remainder o f  this thesis is divided int o f our maj or parts. 
The first part is a description o f  the setting . The l ocal areas c on­
cerned are identified, and char ac teristics o f  the re tail trade and the 
se lec ted service trade within these areas are pointed out .  The areas . 
o f  planned irriga tion are br iefly described and the ec on omic e ffec ts 
accruing f rom the irriga tion a rea 's devel opment are est imated and 
presented . The second par t  is c oncerned with the testing of hypotheses. 
The third part is the developmen t of a pr ocedure f o r  estimating 
secondary benefits resulting f r om irrigation developmen t .  The final 
part o f  the thes is is an es timat i on of the secondary benefi ts to the 
local areas as a result of irrigation developmen t. 
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CHAPTER I I  
· THE PROBLEMATIC SITUATION 
This chapter dea l s  with the setting of the pr obl em. In the 
fir st sec tion the trade area s under consideration wil l be del ineated. 
In the sec ond section certain aspects of the retail trade and the 
selected service trade industries wil l be described and a na l yzed.  In  
the th ird section the pr ojected irrigation devel opmen t within each 
local area w i l l be briefl y described, and the estimated change in the 
area ' s farm income. and farm  expenditures wil l be presented. 
Trade Areas 
Trade rel ationships constitute appr opriate cri teria for delin­
ea tion of l oca l areas when certain aspects of bus i ness activity are to 
be c onsidered. Trade usual ly radiates from the trade center out to 
the sur r oundi ng area. The area around a city or metropol itan area in 
which local residents are l ikely t o  trade, and in whi ch l ocal ad­
ver t i sers  can expect to obtain cus t omers , is cal l ed a trading area. l 
In this paper the term, "trade area, " will be used in stead of "trading 
area. ·" 
Tr ade are a s  are difficu l t to de l inea te because  they interfere 
with and overla� each other; in fac t, one town is usual l y  a member of 
loonald T. Cl ark and Bert A .  Gottfried, Dictionar
y for 
Busine ss and F i nance , Thoma s Y. Crowel l Company, New York, 1 957•
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several trade areas , depending upon the kind o f  business it does. 
Such problems o f  delineation shall not be pursued in this paper , since 
these problems suggest topics f or study by �hemselves. What is 
d esired here is an operational delineation o f  trade areas that will 
permit existing data t o  be used in statistical analysis. 
A recent study ! has delineated local trade areas in South 
Dak ota by c ounty aggregat i on ,  a s  shown in Figure 1 .  Alth ough this 
identification o f  trade areas d oes not c ontain all functi ons within 
respective boundaries , it does permit aggrega ti on o f  c ounty data . 
C onsultation with l o cal c ommuni ty leaders indicates that this delin­
eation represents a rea s that are functional t o  some ex tent , 2 and it i s  
operational in that existing data can be analyzed stat istically . 
C onsequentl y ,  the delineation o f  Figure 1 ha s been adopted f or use in 
this study . 
Analys i s  o f  Reta il Trade and Serv i ce Trade 
The trend toward larger establishments in retail trade and 
selected serv i ce trade f or the nation as a whole has also been 
experienced by South Dak ota  during the recent decades. With respect 
t o  business receipts per establishment , however , the sele cted service 
!R obert J .  Antonides Some Gu ide l ines f or Organ i zing Econom i c 
Development E fforts in South Da ko ta Al onq Trade Area L ine s ,  Extension 
Circular 65 1 Cooperat ive Extensi on Service : Sou th Dakota State 
University a�d u .  s .  Department of Agriculture ,  Brooking s ,  S outh 
Dak o ta , 1 966 .  
_ 2R�hert J. Antonides , Priva te communicati
on , June 30 , 1 967. 
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trade industry in South Da kota deviates more from the regional and 
·the national industry than the retail trade industry i n  South Dakota 
does . 
Retail Trade ! 
Table 1 presents the average sales per establishment for the 
United States, for the West North Central region, 2 for South Dakota, 
and for selected trade areas in Eastern and Central South Dakota. In · 
1963 the average retail establishment ' s  s ales in terms of  dollars 
was 114, 435, s i x  to s even times larger than the 17 , 228 in 1939. The 
average establishment ' s  sales figures have been translated i nto index 
numbers, using the figures for the We st  North Central region as the 
base for each of the five census years. The table shows that during 
the last  three cens us years, the region has experienc ed the same trend 
as the nation, although the nation has had about seven percent more 
sales per establishment than has the region . I n  the same period, 
however, South Dakota has experienced a smaller increas e  i n  the 
average sales per establishment than the regi6n has,  although there 
has been no relati ve change from 1 958 to 1963. 
Examining the figures for the trade areas within South Dakota, 
it may be s een that each trade area has had a continued upward trend . 
! Retail trade include establishments primarily engaged in 
selling merchandise to customers for personal, hous ehold, or farm 
us e .  The major grbups of retail trade by kind of bus iness are listed 
in Table A-1 in Appendix A. 
2The Wes t North Central region i nclude the foll owing states: 
Iowa,  Kansas,  Minne s ota, Missouri, Nebraska, North Dakota, and South 
Dakota. 
TABLE 1 
AVERAGE SALES PER ESTABL ISHMENT IN RETAIL TRADE FOR THE YEARS 1 939 , 1 948, 1 954 , 1 958, AND 1963 ; 
TRADE AREAS OF SOUTH DAKOTA, STATE OF SOUTH DAKOTA , WEST NORTH CENTRAL REGION, 
AND THE UNITED STATES 
Aver age Sal es per Establishment in Do ll ars Index 
1 939 1 948 1 954 1 958 1 963 1 939 1948 1 954 1 958 
Trade Area  1 21 , 464 82,783 92, 578 96, 1 30 133, 295 1 03 1 12 1 01 92 
Trade Area 2 1 5 , 574 62,632 7 1 , 525 77 , -529 96, 637 74 85 78 74 
Tr ad e  Area 4 1 6, 795 73, 9 1 6  77 , 001  9 1 , 672 1 14 , 678 80 1 00 84 88 
Trade Area 7 16, 507 70, 308 79,384 76, 437 1 03, 266 79 95 86 73 
Trade Area 9 1 5, 550 64,755 75, 274 92, 487 1 12, 1 96 74 87 82 88 
Trade Area 10  1 1 , 306 55, 629 64, 723 83, 181  94 , 587 54 75 70 79 
S outh Dak ota 1 7 , 228 7 1 , 044 84 , 053 90 , 307 1 14 ,435 82 96 92 86 
N.orth Wes t Central 20, 9 1 3  74, 022 9 1 , 831 1 04, 666 1 33, 023 1 00 1 00 1 00 1 00 
United States 23,748 73, 760 98,724 1 1 1 , 639 1 42, 981 1 1 4  1 00 1 08 1 07 
1 963 
1 00 
73 
86 
78 
84 
71  
86 
1 00 
1 07 
Source: U. s .  Bureau of Census, Census o f  Bus iness, RETAIL TRADE, 1 939, · 1 948, 1 954, 1 958, and 1 963 
I\) 
0 
in the - average s a les pe r establishment except for Trade Area 7, 
which exper ienced a de c l i ne from 1954 to 1 958. However ,  when the 
average sales f igures are expressed in iDdex figures,  wi th the region 
as the base, consi der � ble deviat i ons among the trade areas appear. 
Establishments in  Trade Areas 1 and 4 have an average size o f  
establishment most s im i l ar to the average s ize for the region, re­
flec t ing the importance of a relatively la rge c i ty such as S i oux 
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Fall s or Abe rdeen as an economic counter�� ight to the recent year ' s  
trend of d cline i n  the farm sect�r.  Trade Area 9 has had some 
economic stabil i zat ion because it ha s two cou n ties , Hughes and 
Stan l ey, wi t h  tt1e highe st average family i ncome in the s ta te ,  and 
be cause it has many governmen t  employees with a s table  inc ome from 
year to ye r. The figures for the three other trade  areas, 2, 7, and  
10 have rema ined lagg ing fur the r  beh ind the region ,  perhaps ref l ecti ng  
i n  part  the adopt i on o f  la r ge scale techn ology by the agr i cu l tural 
i ndtistry a nd ·•the uncer ta i nt i e s  of farming i n  these  areas . 
Looking at the trend from 1 958  to 1963, it may be seen that 
the four Tr ade Areas, 2, 4, 9, a nd 1 0, have experienced a relative 
dec l ine i n  the avera ge s ize of their establis hmen t s ,  wh i le Trade Area 1 
ha s had a r elative i n crea s e  dur i ng the per i od. Trade Area 7 has al so 
had a . rel ati ve i ncrea se, but th i s  inc rea se shoul d be seen i n  r e l a t ion 
to the l a i ge abs o l ute  d ecline it exper ienced in 1 958 , due to t he 
termina t ion of the b i g  dam con s t r uc t ion a t  For t Randal l .  
The rel a t i ve s tagna tion of t he re ta j l  indus try- in South Da kota 
dur l· ng th t 1-, l�e re source s  emn,. loved in the re tai l recen t ye a rs sugges t s  a 1 - 1 
22 
industry in South Dakpta have received returns less than the average 
in the same industry within the region and the nation. This sugges-
tion can be suppor ted by the f igures i n  Table  2 . 
TABLE 2 
AVERAGE ANNUAL SALARY FOR EMPLOYEES I N  THE RETAIL TRADE INDUSTRY ; 
THE UNITED STATES , WEST NORTH CENTRAL REGION , 
AND SOUTH DAKOTA , 1 963 
Aver age Salary Index 
Reta i l  Re ta i l  
South Dakota $3, 01 2 96 
West Nor th Cen tra l  3 , 128 1 00 
United S ta tes 3 ,286 1 05 
Sou r ce : U. s .  Bureau  of  Census , Censu s of Business , 1 963 , RETAIL  
TRADE UNITED STATES SUM�ARY 
I t  may be se en that South Dakota in 1 963 paid four percent 
less to employees than did the reg ion. The se  f igures , however, do 
n o t  inc lude  proprietor 's  paymen ts in the reta i l  indus t ry, and s inte 
the establ ishments most hurt by the recent decl ine in farm incomes 
are l i ke ly fam ily-ope rated r e ta il establ ishmen ts , it m ight be ex­
pe cted tha t  the i r  payme� ts have dec l i ned mor e  than have those of 
their employees , as suming mobili ty of  the employee to be greater 
than tha t o f  the employer. Ade quate in formation is not ava i l abl e to 
support this sugge s t i on further . 
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Selected Servi ce Tradel 
Tab le 3 presents the average rece ipts per establ ishment in the 
selected serv ice trade industry for the Un ited States f o r  the West 
North Central reg ion t f or South Dakota, and for selec ted trade areas 
in Eastern and Central South Dakota a t  f ive intervals dur ing  the last 
three decades. 
Tabl e 3 ind i cates that the recei pts per average establ i shment 
during the peri od 1939 to  1963 increased about  eight t i mes w ith in  the 
region and with in the nat i on, but have increased by only f ive t o  s ix 
t imes with in the state . It may be seen that Trade Are a s 9 and 10 in 
1963 have average establishmen ts about ten t imes larger in recei pts 
than in 1939 . 
The average establ ishmen t's rece ipts f igures have al s o  been 
expressed in Table 3 in index numbers , wi th the f igures of the West 
North Cen tral reg ion as the base for eac h  year. A noteworthy 
� 
character i st i cs of the industry is tha t the average establ ishment of 
the nat i on has stead ily been about one th i rd larger than the average 
e s tabl ishmen t in the reg ion dur ing the per iod c ons idered. The av­
erage establishment rece ipts wi th in the state, however, have steadily 
decl ined unt il 1958, but have exper ienced a little increase in 1963 , 
wh i ch may ind i ca te that an adj ustment of the industry in  S outh Dak o ta 
started dur ing the beg inn ing of the 1 960 ' s .  
1selected Serv i ce Trade incl ude  a select ion of es tabl ishments 
pr imarily engaged in render ing a wide var ie ty �f serv i ces t o  in­
d ividual s and bus iness es tahlishmen ts . The maJ or groups of selec ted 
service trade by k ind o f  bus iness a re listed i n  Table  A-2 in 
Append ix A . 
TABLE 3 
AVERAGE RECEI PTS PER ESTABLISHMENT IN SELECTED SERVICE TRADE FOR THE YEARS 1 939 ,  1 948 , 1 954, 1 958 , 
AND 1 963 ; TRADE AREAS OF SOUTH DAKOTA , THE STATE OF SOUTH DAKOTA , 
WEST NORTH CENTRAL REGION , AND THE UNI TED STATES 
Average Receipts in Dol l ars per Establishment Index 
1 939 1 948 1 954 1958 1 963 1 939 1 948 1 954 1 958 1 963 
Trade Area 1 3, 927 14, 069 1 8, 422 18 , 945 27 , 595 1 01 1 1 6 . 86 '79 91  
Trade Are a 2 2, 262 7 , 489 1 1 , 578 1 3, 053 16 , 467 58 62 54 54 54 
Trade Are a  4 2,631  11 , 1 47 1 4 , 091  1 4 , 430 20 , 423 68 92 66 60 67 
Trade Area 7 2 , 468 8, 1 1 9  15 , 233 1 5, 25 1  1 5, 1 57 63 67 72 64 50 
Tr ade  Are a 9 2 , 538 6 , 477 17,750 1 8 , 850 24, 663 65 53 83 79 8 1  
Trade Area 1 0  1 , 5 1 1  5 ,456 8, 829 1 2 , 887 1 5 , 359 39 45 4 1  54 51 
South Dakota 3 ,799 1 1 , 943 1 4 ,746 15 ,790 21, 37 1 98 98 69 66 70 
Wes t North Central 3 , 888 1 2 , 1 74  21 , 29 1  23, 948 30, 390 1 00 1 00 1 00 1 00 1 00 
Uni ted Sta tes 5 ,216 1 5 , 330 29, 898 33, 1 98 41 ,996 134 1 26 140 1 39 138 
S ource: U. s .  Bureau of Cen sus, Census of Busines s ,  SELECTED SERVICES, 1 939 ,  1 948 , 1 954, 1 958 , and 
1963 
� 
.l:i,. 
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Look ing at the trade areas, it may be seen that tho se trade 
areas with a relatively large c ity or high average f amily income have 
the largest receipts per average establishment, and that they are the 
only trade areas tha t experienced an increase dur ing the per iod from 
1 958 to 1 963 .  
This anal y s i s  indi cated the relat ionsh ip between the average 
s i ze o f  the establishment and the extent t hat t he se rv i ce trade 
industry depends upon the agricultural indu s try .  This  relationship 
wa s al so found w ith in the retail tr ade indu stry , but it i s  more 
amplified in the selected service trade industry in South Dakota. 
The f i gures in Table 4 support t he sugges tion tha t there are 
unemployed re sources in the service trade indus try in South Dakota . 
Another sugge stion is tha t  the return s to the labor (human fac tor )  in 
S outh Dakota a re  les s than they are in the region and in the nation . 
A th ird suggestion is that the level of skil l o f  employees in South 
� 
Dakota i s  les s  than the level o f  sk i l l in s imi lar trades  el sewhere , 
so that these employed person s in South Dakota are ne ither under­
employed nor underpaid. A fourth sugges ti on i s  a comb ination o f  the 
three other suggestion s .  
These f igure s include empl oyee s ' salaries .  It may al so be 
expected tha t  t he propr ietor ' s  income in the service trade indus try 
would have a lower level than that of the region , for the same 
reason s  a s  for  the re ta i l  tr ade i ndus try in Sou th Dako ta . 
TABLE 4 
AVERAGE ANNUAL SALARY FOR EMPLOYEES IN THE SELECTED SERVICE 
TRADE INDUSTRY; THE UNITED STATES ,  WEST NORTH CENTRAL, 
AND SOUTH DAKOTA, 1963 
South Dakota 
West North Central 
United States 
Average Salary 
$2, 768 
3, 151 
3, 738 
Index 
88 
100 
1 1 9  
Source: U .  S. Bureau of Census, Census of Business, 1 963, SELECTED 
SERVICES , UNITED STATES SUMMARY 
Irrigation Development within the Trade Areas 
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The potential irrigation deve l opment to be considered in this 
paper includes about 650 , 000 acres in Eastern and Central South Dakota . 
This potenti al is formed by four river a�eas : ( 1 )  the Oahe Unit, 
(2) the South Dakota Pumping Division, (3) the Missouri Terrace Area, 
and (4 ) the �ig Sioux Basin. The first two areas are part of the 
Missouri  Bas in Proj ect authorized by the Flood Control Act of 194 4 ;  
The four .area locations are shown in Figure 1 .  In the foll owing, 
each irrigati on area is briefly described, · and the changes in  farm 
income and farm expendi tures are es timated for each area. Fi nally, 
these changes are allocated to the trade areas according to their 
location.  
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Description of the Four Irriga tion Areas 
Oahe Unit . This unit includes 495, 000 to tal ac�es, and is made 
up of two sub-units , the "Lake Plain" and the "Missouri Slope " .  These 
acreages and loca tions are shown in Table 5 .  
TABLE 5 
ACREAGE AND COUNTY LOCATION OF THE OAHE UNIT 
County Acreage 
Lake Plain : 
Brown 243, 000 
Day 3 , 000 
Marshall 34 , 000 
Spink  165,000 445 , 000 
Missouri Sl o pe :  
Su l l y 47 , 500 
Pot ter, 2,500 50 , 000 
•) Tot a l  Acreage 495 , 000 
Source : E. M. Jennewein, Chie f, Economics Branch, Missouri-Oahe 
Project Of fice, Huron, South Dakota, Priva te Communication , 
June 29 , 1967 
The Missouri-Oahe Projec t Office o f  the Bureau of Reclamation 
has made an economic and financial analysis of the benefit accruing 
from the developmen t o f  the irriga t ion uni t. 1 The benefit 
1 united Sta tes Depar tment of the Departmen t of the Interior ,  
Bureau of Reclamation , Repor t on Oa he Unit , Missouri-Oahe Project 
Off ice , Huron , South Dakota, 1965 .  
measurement s  are  based on a pri ce received by farmers ( Index 250 ) , -
and a pri ce pa id by farmer s  ( Index 265 , 1 9 1 0- 1 9 14=100 ) . 1 
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The irriga t ion bene fit wa s derived from the analy si s o f  
several general type s  o f farms o f  variou s sizes. The "w i th and 
wi thou t"  principl e ,  which  c ompa res  the developmen t of the e con omy 
w i th the project and the developmen t withou t i t,2 ha s been applied to 
an . evaluat ion o f  the farm budgets . The t o tal changes in the farm 
inc omes and farm expend i ture s  for the area have been der ived by 
aggrega ting the change s  for each of the general farm type s . 3 The 
changes in farm income and expenditure s d erived from irriga t ion de­
vel opment have been d iv ided according t o the local trade areas  whose 
bu s ines s  they will a f fec t .  The "La ke Pla in" subuni t  i s  loca ted in 
Trade Area 4 .  The "Missouri Slope " subuni t is  loca ted in Trade Areas 
9 and 10.  
The e s t imated changes  in farm income and expenditure s wi thin 
•J 
the two subuni t s  are shown in Tabl e s  A-3 and A-4 in Append ix  A. 
South  Dakota Pumping Divi sion . Thi s  divi sion con sis ts o f 1 1  
feasibl e pump ing un i t s along bo th s ide s  o f the Mi s souri River in South 
Dak ota . 4 These eleven units  include  51 , 870 irrigabl e  a cres , 
2Ecks tein, op . ci t . , P•  52. 
3Bureau o f  Reclamati on , Rego r t  on Oahe  Un i t , . op. ci t., P •  Q-25. 
4Un i ted S tate s Depar tmen t of the In �eri or, �epor t on South 
Dakota Pum in Divi sion , Miss our i-Oahe ProJ ect O f f i c e, Huron , S outh
 
Dakota , · 1 959 . 
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geograph ically divided into three regions, the Northern, the Cen tral, 
and the Southern, loca ted as shown in Table 6 .  
TABLE 6 
REG.IONS ,  UNITS , ACREAGES AND COUNTY LOCATI ON 
OF SOUTH DAKOTA PUMPING DIVIS ION 
Reg ion Uni t  County Acreage 
Northern : 
Pollock-Herreid Campbell 15JOOO 
Central : 
Fort Thompson Buf falo 7, 480 
Culdesac Hughes 12, 079 
Joe Creek Hughes 4, 420 
Rousseau Hughes 2,215 
Fort Hale Lyman 1,428 
Grass Rope Lyman 4,340 
Iron Na t ion Lyman 1,739 
LaRoche Stanley 1,789 
•; Southern :  
Greenwood Charles Mix 4, 930 
Tower Charles Mix 1,980 
Yankt on Yankton 1, 1 05 
Total Acreage 
* 15, 000 
28 ,855 
8, 015 
51, 870 
Source : Un i ted States Depar tment of the Interior, .fut2ort on South 
Dakota  Pumping Divi s i on ,  Missouri-Oahe Project  Off i ce, 
Huron, South Dak o ta, 1 959 
* E. M .  Jennewe in, Pr ivate Communi ca t i on, June 29, 1 967 
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The Missouri-Oahe Pr oject Office o f  the Bureau o f  Reclamation 
ha s made an ana lysi s of the agricultural benefit s  accruing fr pm 
irriga t i on devel opment of the Division . The benef it me�surements 
are based on a pr ice · received _by farmers ( Index 250 ) , and a price 
paid by farmers ( Index 265, 1910-191 4=100) . 
The report  doe s not include an es timated aggrega ted change in 
tne Divisi on ' s  farm income and farm expenditures accruing from 
! 
irrigation development .  However, the rep or t d oes include f a rm budge ts 
o f  gener al types o f  farms, with and without irrigation . Using these 
farm budgets as a basis, an e stima �e ri f  the aggregated c hanges in 
farm inc ome and farm expend i tures accru ing from irrigati on development 
has been der ived . 
The fo l lowing procedure has been used to derive the changes  in 
fa rm income and· farm expend itures . The number of irrigated model 
farms within each regi on ha s been derived by d ividing the number of 
� 
irr igated acres requ i red by each reg ion model f arm into each region ' s  
t otal irrigabl e acreage .  The estimated farm income and f arm ex­
penditures  wi th irrigati on devel opment has been derived by mul tip ly ing 
the different items of the farm budget by the obtained  number o f  
mode l  farms wi thin the reg i on .  In  a simil ar way, the aggregated farm 
income and farm expenditures  without ir riga t i on have been der ive d .  
By subtracting the l a tter f igures from the former, the t o tal change 
1 rbid. ,  Appendix D, p � 25. 
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in farm income and farm expenditures accruing from i rrigation within 
the reg ion has been der ived . The estimat�d changes in farm income 
and expenditures for each region are shown in Tables A-5 , A-6 ,  
and A-7 in Appendix A. 
The B ig Sioux Bas in. The investigation of th i s  area ' s  feasible 
irr igation potential has been started very recently by the Bureau of 
· Reclamation' s Mi s sour i Oahe Project Office. 1 Some uncerta inty st il l 
preva ils about the amount o f  a�reage feasible for river irrigation . 
In th i s  paper a total acreage of 59 ,080 acres is assumed , and a fter 
consultat ion w ith the Bureau of Reclamation , these acres have been 
located in counties as shown in Table 7. 
Farm budgets of model f arms for the area with and without 
irr igation have been constructed by South Dakota State University , 
on a contract with the Bureau of Recl amat ion.  The budgets are 
based on the average prices received and pa id by farmer s during the 
period of 1961-1965 . 
These budgets  have been used to deri ve the estimated changes in 
farm income and farm expend itures for the Bas in. The procedure used 
in thi s  area is sim ilar to the one used for  the South Dakota Pumping 
Div i sion. The tota l change in farm income and expenditures are 
s hown in Tables A-8 , and A-9 in Append i x  A. 
! un ited States Depar tment of the Interior , Bureau o f
 
Reclama t ion Reconnai s s an ce Report on Big S ioux Basin and Mis sour
i 
Terrace Are� , (Preliminary  Repor t ) , Mi s s our i-Oahe Projec
t Of fice , 
Huron, South Dakota ,  1 967. 
TABLE 7 
FEASIBLE IRRIGABLE ACREAGE IN THE BIG S IOUX BASI N 
AND ITS COUNTY LOCATION . 
County Acreage  
Upper Big Sioux : 
Brookings  31,220 
L ower Big Si oux : 
Lincoln 4,200 
Minnehaha 6, 720 
Moody 10, 150 
Union 6,790 
TC?tal Acreage 
31, 220 
. 27, 860 
59, 080 
Source : E.  - M . Jennewe in � Priva te Communication, Jul y 7, 1967 
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The Mi s s ouri Terrace Area . The inve stigat i on of th i s  are a has 
al s o  been started very recentl y by the Bure au  of Recl ama t ion ' s 
Mis s our i-Oahe Projec t  Off i c e . 1 About 45, 000 a cres in  thi s  area arc 
regarded as irr ig able  by pumping from the Gavins Point Re servoir 
o f  the Mi s s our i River . The location of  the acreage i s  shown i n  
Table 8 .  
Farm budgets of mode l farms for the area wi th and wi thout 
i rriga t i on have a l s o  been made for th i s  area by South D a k ota Sta te 
Universi ty on a contr a ct w i th the Bureau  of Recl ama tion . These 
budget s  a re based on a price index sim il a r  to  tha t 9 s sumed for the 
1Ibid. 
TABLE 8 
· FEAS IBLE IRRIGABLE ACREAGE IN THE MISSOURI TERRACE AREA 
AND ITS COUNTY LOCATION 
Coun ty 
Clay 
Yankton 
Union 
Tota l Acreage 
Acreage 
17, 800 
10, 700 
16, 500 
45,000 
Source : E. M. Jennewein, Priva te Communication, July 7, 1967 
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budgets in the Big Sioux Basin ;  the change in farm income and farm 
expenditures accruing from irriga tion development of the Mis sou r i  
Terrace Area has been derived in a similar way as for the Big Sioux 
Basin. The tot�l change in farm income and expenditures for the area 
is shown in Table A-10 in Appendix A. 
Total Change in Farm I ncome and Ex penditures 
within the Trade Areas 
The es tima ted changes in farm income and expenditures within 
each of the four irrigation areas have been divi ded a mong the trade 
areas according to the location of the irr igable acreages.  Finally, 
these · allocated changes within each trade area have been summarized. 
The results are presented in Table A-1 1 in Appendix A. 
However, these results are unadjus ted with respect to price 
level. Analysis of the impact of the adjus ted changes in farm income 
and expenditures on reta il trade and service trade indus tries will be 
made in Chapter v .  
34 
CHAPTER I I I  
TEST OF HYPOTHESES 
The economic analysi s  of the present study relies upon s ome 
relationships hypothesized to exis t  within the economy. The purpose 
o f  this chapter is to estimate and to tes t the rel iabili ty of these 
hypothesized relationships. First, the applied regression technique 
is briefly reviewed. Next, the s ou r c e s  fr om which data were obtained 
are reviewed. F i nally, the estimated equations and results of the 
tests are presented. 
Regress ion Technique 
Simple regressi on analy sis expresses the relation between a 
dependent vari able Y and an independent variable x .  The r elationships 
can be est�blished using simpl e l inear regression, in which the 
equation Y = a + bX is assumed. The a and b value s are the unknown 
population parameters t o  be estimated. 1 The a value can be in­
t�rpreted as an autonomous component of Y. The b value expresses the 
sl ope of the estimated line, which can be interpr eted as the marginal 
change i n  Y when there is one unit change in X .  
! Michael J .  Brennan, Preface to Ec onometrics , South-Western 
Publ ishing Company, Cincinnati, Ohio, 1960, p. 303. 
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The a and b values are usually est imated by the method o f  
least squares. 1 This method chooses as  an estimate of the unknown 
popula tion value tha t  sample value such that- the sum o f  the squares o f  
the ·deviations of the sample observations f rom that sampl e value is a 
In order to make statistical inference about the reli�bility of 
the e s timated values , a tes t  must be made . The u sual _p ro cedure is to 
tes t the s tatistical sign i f i ca�ce  of the estima ted coe ffic ient b. If 
there i s  no relat ionship in the population between X and Y, then 
b = O. The hypothesis t o  be _ tes ted is that b = O ,  and a l evel of 
s ign if icance is chosen. If  this hypothesis is rejec ted, it i s  con­
cluded that the es timated va lue of b is signi f i can tly di f ferent from 
zero. 
Usual l y the 5 percent l evel o f  signif i canc e  is chosen ,  which 
means that in  9 5  cas·es out o f  1 00 the true va lue of  the parameter wi l l  
have been included with in a stated con f i dence interval. However, if  
the est ima ted value is not s i gni ficant, it  is - n o t  a utoma t i ca lly 
rejec ted in e c onome tr i c  work. 3 Proper eva luation o f  the value may 
s till justi fy its use. 
le. E . v. Leser , E conometr i c  Te chn iques and Problems , Ha fner 
Publishing Company � New York , 1 966, p. 5. 
2 Brennan, p .  300. 
3 . Leser, p. 9. 
To carry out a tes t  of significance of the regress ion co­
efficient b ,  the t test is applied. 1 
Sources of Data 
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Large gaps exi s t  between the amount of census d ata and the 
information needed for research on local areas in South Dakota. Even 
in those industr ies for which census d ata is availabl e, the county 
figures are often withheld to avoid disclosure. Consequentl y, it 
has been necessary to use s tate data or national d ata to estimate 
quantitative relationships which could have been more accurate, had 
local data been applicabl e. 
Data regard i ng annual business receipts for retail trade, 
wholesale trade, and selected service trade in South Dakota was 
obtained from the Census of Business. Because of t�e change in these 
industries and the total economy ' s  structure, it did not seem reason­
able to use data any ol der than for i939. Therefore, onl y five annual 
observations were included in the anal ysis .  The personal income data 
pertaining to these industries was obtained from Survey of Current 
Business. Data for the banking industry was procured from the Internal . 
Revenue Service annual editions of Business Tax. Since 1958 this 
1The computed value 
b - b0 
t = --- (sb = standard error of regression 
coefficient) 
is a measure of the difference between the empirical coefficient t 
and the hypothetical population coefficient b0 when the sample 
variation is taken into  account. 
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publicati on has furnished statisti cs on bank corporations � balance 
sheets and income statements for the U. s. The year, 1959, was not 
i ncluded in the banking analysis because of insuffi cient sample. Data 
for local governments was gathered f rom two source s .  The total amount 
of annual taxes paid  to local governments in South Dakota was collected 
from the annual Cl assified County Expenditure , issued by the Divisi on 
of Taxati on, and the annual payroll of local governments i n  South 
Dakota was obtained from Statistical Abstract of the United States. 
The data used in the analysis were deflated to the 1 957-59 
pri ce level, using the Department of Labor ' s  wholesale index and 
c onsumer index. The consumer index was broken down i nto three 
spe c i f ic categories : (a) "All items", (b )  "All c ommodities", and 
(c) "Servi ce ". 
The pr ocurement of data from the local insurance industry was 
a problem. No pertinent statistics seeme d  to be available. The local 
agency ' s  provision seemed to have varied w ith respect to t he local 
area ' s densi ty, type of insurance, company, and the amount of 
administrati ve work the local agency did for the c ompany. Hence, the 
income e quati on could not be estimated for this i ndustry. After ten 
different persons with experience in  the insurance business had been · 
c onsulted, it was found that the proportion of personal compensation 
plus profi t to the premiums received by the local agencie s  varied 
from . 10 to • 35. f·or the purpose of using a coeffi c ient i n  the 
model, the magnitude .20 was chosen as a reasonable one. The method 
used in the select i on of the magnitude . 20 i mplies  that the increment 
in personal income in the insurance industry within the local area 
is a constan t proportion of the increment in insurance premiums 
received. 
Test of Hypotheses 
Hypothesis One 
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The first hypothesis can be restated as fol lows : During recent 
deca�e� there has been within certain industries bf the ec onomy ·a 
stable relationship between the total personal income originating in 
each industry and each respective business receipts. 
In line with Hypothesis One the following industries were 
tested : ( 1 ) retail trade, ( 2 ) selected service trade, ( 3 )  wholesale 
trade, (4) banking, ·and (5) local government .  
The estimated equation and the results of  the test of signif­
i cance f or each of the five industries are shown in Figures 2 through 
6. The estimated b ·coefficients for retail trade , banking, and local 
governments are highly significantly different fr om zero, using the 
1 percent s ignificance level. For the wholesale industry the 
estimated coefficient is sign i ficant at the 5 percent level . The 
result f or the selected service tTade industry is less satisfying. 
Due to irregularity in the industry ' s  personal income during the 
1 950 ' s , the estimated coefficient is only signif icantly different 
from zero on the 30 percent level. However, since no o ther figure 
appears available, it is reasonable to accept the estima ted va lue 
as use ful. 
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Hypothesis Two 
The second hypothesis can be restated as: During the recent 
decades in South Dakota there has been a stable relationship between 
the total volume of retail trade and the total personal income. 
The estimated line and equation are shown in Figuie 7. Th� 
test of the estimated b coe fficient determined that it is highly 
s i�nificantly different from zero at a 1 percent significance level. 
Hypo thesis Three 
The third hypothesis can be restated as: During recent 
decades in South Dakota there has been a stable relationship between 
the total volum� of selected service trade and the total personal 
income. 
Figure 8 5hows the esti mated l ine and the equation. The test 
of the b coefficient determined it as being significantly different 
from, zero at a 5 percent significance lev�l. 
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CHAPTER IV 
METHODS OF ANALYSIS  
Some type of framework is needed which can be used to relate 
the results of the various types of stud ies necessary to d etermine 
the local economic impacts of irrigation development. This chapter 
presents the methods of analysis that provide the framework for 
estimation of second ary benefit accruing to a local industry as an 
effect of irrigation development. 
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This analysis assumes that the local area does not have any 
manufacture of supply for farm production. Consequently, all the 
increased demand is s upplied by imports from outside the local area. 
Furthermore, it is assumed that all the marginal incre ase in farm 
production d ue to irrigation development is exported without having 
passed through any processing indus try within the local area. Con­
sequently, nobody beyond the farmer within the local area benefits 
from handling the increased bulk of farm products. This a nalysis 
als o assumes that the existing business establishments within the 
local area are utili zed less than the optimum level before irrigation 
development, but that the increased demand for goods and services 
within the local area due to irrigation development can be handled 
by the existing number of establ ishments. Consequently , the increased 
marginal d emand for goods and services will bring the operating level 
of the existing establishments closer to the optimum level. 
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· Three stages are recogni zed in the model . The first sta ge 
c oncerns the clas sification of the farm e xpend itures. _ The s econd stage 
concerns estima tion of the marg i nal in crement in personal income with in 
the local area , when a mar ginal incre a s e  in farm income and ex penditures 
within the area is k nown.  The third stage  concerns estimation of the 
benefi t accru ing to an indus try within  the local area  as an ef fect of 
a known marg inal  incre a se in persona l income within the same area. 
C 1 a s s i fi cat i on of Far  rn Expend i tu re  s 
The farm expenditu r e s  obt ained f r om aggregated farm budgets are 
to be cl assified accord ing to the receiv i ng indu str i e s in the fir st 
r ound : 
Reta i l  Trade : Bui l d i n g De pr e c i ation 
Bu i l d i ng Repa i r s 
Mac h i nery  Depre c i a tion 
Li ve s toc k ( Fe eds , Drugs, etc. ) 
Crops ( Fer t i l i zer s , Seed , Chem i cal s ,  e tc . ) 
Fuels  
Se l ec ted Serv i ce Tr ade : Mach inery Repairs 
Bank ing: 60 Pe r cent  o f  the I n te r e s t  Paym8nt 
Insuranc e : Pr em i um o f  Fa rm  I n surance 
Loc al  Governmen t : Taxes  of Proper ty 
Farmi ng : Ne t I n c ome of Farmer s pl u s  40 Percent of Inte re s t  
Hi red Labor 
l O. M .  & R. Per s onne l ' s Payroll _ 
1 0 i, & R • an abbr eviat i on o f : Opera t i on, Ma intenan
c e, • 
• !¥1 6 I • 1 s 
and Repl acemen t  Co s t  o f  the i r r iga tion un i t . 
The classification o f  the items included in the retail trade 
and the selected servi ce trade1 and the propor t ionate sharing o f  
interest payment between the banks and the f�rmers2 a re the same as 
u sed by the Bureau o f  Rec lamation. 
The volume o f  whole sale trade in the second round is der ived 
by mul t ip lying the volume of retail trade by the local ratio of the 
volume : o f  wholesa le trade and reta il trade. 
Estima t ion of Marginal In crement in Personal Income 
within the Local  Area 
The relati onship between the personal income with in an 
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industry ac cruing from the business receipts received by t hat industry 
i s  expressed by the equation : 
( 1 ) y .  = a - + b . X ·  1 1 1 _l 
The marginal -increment in persona l  income wit h in the "i" 
industry a c cru ing f rom a marginal increment in the bu sines s receipts 
received by that industry is derived by differentia tion o f  
equation3 (1). 
lBureau of Reclamat i on ,  Repor t on Oahe Un i t ,  op. c i t. , p. Q-37. 
2Ibid. , p .  Q-49. 
3The mathematics o f  d i f ferent i a l  is presented in R. G. D. 
Al l �n, Mathema t i ca l Analys is for Econon
i s ts, St. Mar tin Press, New 
York, 1964, p. 330. 
where dyi is the marginal increment in per s onal income within the 
industry " i";  dxi is  the marginal increment in busine s s  reieipts 
rece ived by indu s try " iU ; and (�:j
i 
i s  equal _ t o  bi in equa t i on ( 1 ) .  
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In Chapter II I equati on ( 1 )  was estimated for the five in- · 
dustries in terms o f  retail trade, selected s ervice · trade, wholesale 
trad e ,  banking,  and local government . The marginal increment in 
per s on�!  income within each o f  these ind ustries accruing from 
increa sed farm expenditures  is derived by appl ying equation (2) to the 
amounts  o f  clas sified increments in farm expenditures  accr uing to each 
industry fr om irrigation d evelopment. The relationship between 
per s onal income and busine ss receipts within the local in surance 
industry can al s o  be expres sed by equation ( 1 ) when ai is set equal to 
zer o. There fore equation (2) can al so  be appl ied  to derive the 
marginal increment in per s onal ·income to  the in surance industry 
accruing fr om incr eased farm expenditures to that industry. 
The s ummation of the marginal increment in pers onal income for 
the six busines s  industries Y
B can be expres sed by the equation: 
( 3 )  Y = � d y 1. = d y1 + d y2 + B i=l 
The total in itial amount o f  marginal increment in pers onal 
income within the local area accruing f r om irrigation development is 
expressed by the equation: 
where 
= 
= 
= 
= 
The total  i ni t i al amou nt of margi nal in crement i n  
personal inc ome . 
The i n c reased net i nc ome plu s the share of i ncrea sed 
i nte res t payment a ccru ing t o  fa rmers. 
The incr�a s ed farm ex pend i tu res t o  hired l abor .  
The payrol l o f  the O .  M .  & R .  per s onnel .  
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I n  order to determine the fi nal increase in person a l  income 
within the l ocal area a multipl ier must be appli ed to the total i nitial 
increase  in personal income Y1 der i ved by the equation (4) . 
A rec e n t  study by Dr.  Rapp includes a n  estimated mul tipl ier of 
2 . 27 for the S tate of  South Dak ota. 1 The mu l t ip l i er is est imated 
f rom resu l t s  o f  an empi r ic a l ec onomic base s tudy of South Dakota� Dr . 
Rapp ' s  mul t i p l i er seems to be the most recen t ly  e st i m�ted multipl ier  
for the state . I n  order to  obtain a more ac curate measurement o f  the 
income geneTated w i th i n  the l oca l area o f  t he sta te , the multi p l i e r  
must be adj u s ted  to  the 1 ocal a r e a .  The e s t i ma ted ratio o f  basi c 
to  non-ba si c industries within the l oca l  area v:a s c hosen as the 
te c hn i que to be used to adjust the sta te mul t i plier . t o  the l oc a l  
a rea . Using the l oc a t i on qu otient method2 and Censu s  data of 
1John Rapp ,  An Ec onomic Ana lys i s  o f  S ou th Dak ota , South Da k ota 
Indus tr i a l Deve l opment  Expans i on Agency, Pierre, South Dak ota, 1 965, 
p. 120 . 
2F or fu rther explanati on and. d i scussi on of  the loca t i on qu otient 
method , a nd the bas i c  t o  non-bas i c  rat i o  of industries  see Charle s M .  
T iebout , The  Cornmun i  ty E c on omi c Base Study ,  Committee for Ec cn omic 
Devel opment  Supplementary Paper N o .  1 6, Wa shington, 1 962, P •  Lt7 . 
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industry groups of employed persons wi thin the local area, the rat io 
of bas i c  to non-basi c  industr ies can be estimated by using the 
following formula : 
(5) 
Z ::: Nat ional employment in industry " i "  
Total local employment Total nat ional employment 
Solv ing f or Z determ ines the number which should be employed in 
industry "i" in the commun ity, i f  i t  has jus t enough employees to 
supply i ts own needs. Thus , i f  a local industry employment relatively 
exceeds the national magni tude ,  the number of employees larger than 
Z owe their ex is tence to the export market and are assigned to the 
basic industry sector . Local industries that have Z or less employees 
are ass igned to the non-basic (local) sector. 
s imply : 
where 
For computational purpose equation ( 5 )  c an be s ta ted more 
( 6) B = E - N 
E = Local emp loyment industry " i "  in percent of total 
local employment 
N = National employment  in industry "i " in  pe rc ent o f  
to tal nat i onal employment 
B = When larger than zero, expresse s the percent of the 
local industry "i" tha t  is bas ic- industry 
Assuming tha.t t he personal income is d ivided be tween basic and 
non-bas ic industr ies in the same proportion as the total employment , 
a local mul tiplie r can then be derived by the formula : 
53 
( 7 )  
Applying the same method for the state as  for the local area, a state 
mul tiplier M
5 
can be der ived . The rat io of the der ived local multipl ier 
and the derived s tate multiplier can then be used to adjust the 
or iginal state multiplier M to the local area : 
0 
( 8 )  
The adjus ted local multipl ier �c 
can then b e  applied to the aggregate 
increment in per sonal income : 
( 9 )  
where  YTM i s  the_ final change in income when YT is t he in it ial change . 
Es timat ion of Bene fit accruing �o a Local Indus try 
The relationship between the value of  the total amount of good s 
and service s sold by an indu s try within the state and the to tal 
per sonal income with in the sta te can be expre s sed by the equation : 
. · The marginal increment in demand for good s and � ervice s from 
the '' h "  indus try a s  an e ffect of a marginal increment in the total 
pers onal income can be derived by d iffer ent i a tion of equa tion ( 1 0) :  
( 1 1 )  dyh = (::J dxh  
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. where  dyh i s  the marginal increment in the demand f or g o od s  and 
servic e s  from the "h" indu stry ; dxh is the  marg inal increment in the 
t otal pers onal inc ome ; and (
dy
) is e qual to bh in e quati on (1 0). The . dx h 
bh may be interpreted as the c oeffic ient of the marginal propensity 
to  s pend fr om total per s onal inc ome on g o ods  and servi ce s  s old by 
indu stry "h" .  
I n  Chapter III equati on ( 1 0 )  was e stimated f or the retail trade · 
industry and the selected  service trade industry in South Da kota . The 
marginal increments in the demand for g o ods  and services from e a ch 
of these two industr i e s  as an effect of an increase in t o tal per s onal 
inc ome are der i ved  by applying equa tion ( 1 1) to the final marg inal 
increment i n  persona l inc ome Y1M. 
CHAPTER V 
IMPACT ANALYSI S 
This chapter contains the results of the stuqy, as obta�ned 
by using the methods of anal ysis outlined in the preceding chapter 
fdr estimation of secondary benefit accruing from irrigation de-
vel opment within the six trade areas in South Dakota. The resul ts 
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are organized into three sections: ( ! ) price adjustment and clas­
sification of farm income and expenditures, (2) estimation of personal 
income, and (3) estimation of benefit accruing to retail trade and 
sel ected service trade. 
Price Adjustment and Cl assification of 
Farm Income and Expenditures 
Before the changes in farm income and expenditures within the 
trade areas can be analyzed, they must be adj usted to the same price 
l evel . The coefficients used in this anal ysis assume the 1957- 1959 
price level . Consequently, the figures obtained from the farm budgets 
should be adjusted to this price l evel . The budgets of the Big 
Sioux Basin and the Missouri Terrace Area are stated in average 
prices of the period 1961-65, which may be identified with the 1963 
price level . These figures are adjusted to the 1957-1959 level by 
using the Department of Labor consumer index for each cl ass of ex­
penditures. The budgets of the Oahe Unit and the South Dakota 
Pumping ·Division are stated in prices received by farmers and prices 
paid by f armers (1 9 1 0-1914=1 00 ) . Th is parity level was so clos e to 
that of 1 958, when the ind ex of prices rece ived wa s 250 , t he  same as 
that u s ed in the budge ts ,  and the index of prices .paid was 264 
compa red to 265 in the budge ts , that. no adju stment wa s made. Tabl e 9 
pre sents the chang es in farm income and expend i tures for the t r ade  
areas a fter the pr ice adj ustment is  made . 
· The changes in fa rm income and expend i tures after these 
changes are class ified are pr�se nted in Table 1 0 .  The amounts of 
O. M. & R. per s onnel payrol l for the Oahe unit and the South Da kota 
�mping Division are obta i ned from the respective reports made by the 
Bureau of Reclamation. For the B ig  Sioux Basin and the Missou r i  
Terrace Ar ea the payroll s are derived by u s i n g  the same charge per 
irrig ated ac�e a s  cha rged in the Oahe Uni t. 
The wholesa l e  trade volume i s  derived acc ording to the model  
in  tho preceding cha pter .  Due to l ack of date , only thr ee dif ferent 
rat i os of wholesal e vol ume/r etail trad e volume are computed .  These 
are for : ( a )  M i nnehaha County ( 1 . 1 88) , applied to  Trade Ar ea 1 ,  
(b ) Brown C ounty (. 6320 ) , applied to Trade Area 4, and (c ) South 
Dak ota wi thout Minnehaha  and Brown counties ( . 3908 ) ,  appl ied to 
Trade Area s  2, 7, 9 a nd 1 0 .  
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TABLE 9 
SUMMARY OF ANNUAL CHANGE IN NET FARM INCOME AND FARM EXPENDITURES RESULTING FROM 
IRRIGATION DEVELOPMENT WITHIN THE TRADE AREAS . 
( DEFLATED TO 1 957-1959 PRICE LEVEL ) 
Trade Area : 
2 4 7 
Net Farm Income 655 , 426 438 , 534 33 , 497 , 635 1 ,009 , 394 4 ,036 , 61 4 
Farm Expend itures 
Interest  179 , 720 194 , 126 5 , 1 1 3 , 690 306 , 727 956 ,235 
Taxes  28 ,554 22 ,579 1 , 781 ,579 55�551 303 , 657 
Insurance 7 , 1 39 5 , 645 290 , 805 1 3 ,573 66 , 107 
Bui ldings 
Depreciation - 3 , 644 - 5 , 959 512 ,774 7 , 927 95 ,075" 
Repair - 3 ,556 6 ,554 645 , 863 12 , 760 1 30 , 848 
Machinery 
Deprec iation 30 , 976 - 228 2 , 371 ,008 73 , 492 420 , 674 
Repa ir 54 ,068 4 1 , 649 1 ,029 , 1 38 74 , 1 97 1 66 , 31 3  
Lives tock -27 ,798 24 , 891 4 , 771 , 822 1 80 ,566 602 , 673 
Crop ' 1 9 1 , 292 106 , 237 2 , 273 , 31 1  31 4 , 345 277 , 6_73 
Motor F':le l 53 , 424 34 , 830 1 , 058 , 1 1 6  87 ,728 2 1 8 , 330 
Hired Labor 1 36 , 440 1 33 , 472 2 , 971 , 850 1 60 � 333 481 , 656 
Water-0. M. & R. 74 ,083 89 ,564 1,258, 585 71 , 967 1 73 , 444 
455 , 790 
208 ,538 
4 1 , 871  
1 1 , 120 
15,460 
21 , 69 1  
58 , 856 
_22 , 645 
65 , 171 
53 , 763 
46 � 318  
1 96 , 655 
21 , 931  
(J'I 
..J 
TABLE 1 0 
SOURCE OF THE INCREMENT IN FARM�RS PERSONAL INCOME AND CLASSI FICATION OF RECIPIENTS 
OF THE INCREASED FARM EXPENDITURES 
( IN 1 957-1959 DOLLARS ) 
Trade Area: 
1 2 4 7 9 
Farmers 
Net Income 655 , 426 438 , 534 33, 497 , 635 1 , 009, 394 4 , 036 �614 
40% of Interes t 7 1 , 888 77 , 650 2 , 045, 476. 122 , 691 382, 494 
Hired Labor 136 , 440 133 , 472 2, 971 , 850 160 ; 333 481 ,656 
O.  M. & R .  Personnel 74, 083 89, 564 1 , 258, 585 71, 967 173, 444 
Re tail  Tr ade 240 , 694 153 , 21 7  1 1 , 632,894 676, 818 1 ,745, 273 
Service Trade 54, 068 41, 649 1 , 029, 138 74, 197 1 66 , 31 3  
Wholesale Trade 285 , 944 59, 877 7 , 351,989 264, 500 682, 053 
Banking 107, 832 1 16 ,476 3, 068, 21 4 � 84, 036 573,741 
Insurance 7, 139 5 , 645 290 , 805 1 3, 573 66, 1 07 
Local Government - 28, 554 22 , 579 1 ,781, 579 55 , 551 303, 657 
10 
455 , 790 
83 , 415 
196 , 655 
2 1 , 931  
259, 259 
22,645 
101 , 318 
125 , 123 
1 1 , 1 20 
41, 87 1  
(J1 
00 
Estimation of Personal Income 
The initial marginal increment in personal income within a 
trade area is equal to the sum of the derived increments of the 
industries receiving the increased farm expenditures, plus the 
marginal income to ·farmers, hired l abor, and O. M. & R .  personnel . 
The sum of the marginal incomes for each trade area is presented in 
Table 11. The amount of marginal income for the state is equal to 
TABLE 11 
ESTIMATED TOTAL INCREMENT IN PERSONAL INCOME BEFORE AND AFTER 
MULTIPLIER HAS BEEN APPLIED , BY TRADE AREAS AND BY THE STATE 
(IN 1 957-1959 DOLLA RS) 
Marginal Increment Multiplier Total Increment 
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in Pe r s on a l  Income in Pe r s on a l  Income 
Trade Ar e a  1 1, 067,433 2. 41 2, 572, 514 
Trade Area 2 830 , 390 1 . 64 1, 361, 840 
Trade Area 4 45, 242, 191 2. 07 93,651, 335 
Trade Area 7 1 ,626,648 1 . 63 2, 651, 436 
Trade Area 9 5, 936, 479 1 . 59 9, 439, 002 
Trade Area 10 890,679 1. 72  1, 531 , 968 
South Dakota 55, 593, 820 2. 27 126 , 197, 97 1 
the sum of all of the trade areas. Each of these amounts is orily 
the initial increment. In order to find the final increment, a 
multiplier must be applied to each of the initial increments. 
The adjustment of the state multiplier to each bf the trade areas 
is derived from the ratio of the basic industry to the total industry 
within each· trade area. The trade area• s basic industry is determined 
I 
· "  
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accold ing to the distribution of  employment. Table 12 presents each 
· trade area ' s proporti onal distr ibution of  total employment in 
industries together with the simi lar distribution for Sput� Dakota and 
the United States. The basic industry, determined as the positiv� 
difference betwee n  a particular trade area' s  proportional distribution 
o f  employment and that of  the nation, is derived for each trade- area 
and f or the state . These  res ults are presented in Table 13. 
The multipl ier can be interpreted as an expression o f  the 
degree of self-sufficiency of a particular economy. Hence , in general, 
a particul ar amount of investment will give a greater s timulation to 
a local economy with a small proportion of basic industry than to a 
local e conomy with a large proportion o f  basic ind ustry. 
The dominating basic industry in South Dakota, as well as in 
all of  the trade areas considered, is agriculture .  The proportion of 
this industry varies from 34 percent in Trade Area  10 to 1 4  percent 
in trade Area 1 ,  and equal s almost 24 percent for the state . Other 
significant basic industries are: (a) the construction and public 
admin istration industries in Trade Area 9, a re fle ction o f  the impact 
of the state c apital; (b )  the education industry in Trade Areas 2 
and 7, a r esult of the location o f  the two state univers ities there ; 
and (c)  the food and ki ndred products industry in Trade Area 1 .  The 
food and kindred pr od ucts industry in Trade Area 1 is the only 
s ignificant basic manufacturing industry within the trade areas 
consid ered . 
6 1 · 
TABLE 12 
PERCENTAGE DISTRIBUTION OF EMPLOYED PERSONS IN INDUSTRIES WI THIN 
THE UNITED STATES, SOUTH DAKOTA, AND TRADE AREAS 
Industry 
Agriculture 
F ores try 
Mining 
Construction 
Manufacturing 
Food and Kindred 
Products 
Railroad 
Trucking 
Other Trans-
• portation 
Communications 
Utilities 
Wholesale 
Food and Dairy 
Eating & Drinking 
Other Retail 
Finance 
Business Service 
Repair Service 
Private Household 
Other Pers onal 
Services 
Entertainment 
Hospitals 
Education 
Wel fare and 
Religion 
Other Professions 
Public Admin­
istration 
Industries not 
Reported 
Total 
IN SOUTH DAKOTA, 1960 
u. s. S. D. 
1 
6. 6 30. 5  21 . 0  
. 1  . 1  
1. 0 L O  . 2 
5. 9 6. 4 5. 6 
27. 1 6. 6 13. 4 
( 2. 8) (3. 6) (9. 4) 
1. 5 . 9  • 7 
1. 4 1 . 5  2. 4 
1. 4 . 4  . 8  
1. 3 1. 1 1. 5 
1. 4 · 1. 2 1. 4  
3. 4 3. 5 5. 6 
2. 6 2. 2 2. 3 
2. 8  3. 4 3. 2 
9. 4 9. 8 10. 4 
4. 2 2. 8 4. 0 
1. 2 0. 4 . 6  
1. 3 1. 6 1 . 6 
3. 0 2. 9 3. 0 
3. 0 2. 7 2. 6 
. 8  • 7 . 8  
2. 6 3. 0 3. 2 
5. 2 6. 9 5. 3 
1. 3 1. 5 1. 8  
2. 5 1. 7 2. 2 
5. 0 4. 7 3. 4 
4. 0 2. 5 2. 9 
2 
37. 6 
4. 3 
4 . 0 
(2. 5) 
. 8  
1. 4 
. 2  
. 7  
. 8  
2. 7 
2. 2 
3. 9 
9. 5 
1 . 9 
. 5  
1. 7 
3. 6 
2. 0 
. 8  
1. 8 
12. 0 
1. 5 
1. 2 
3. 2 
1. 8 
Trade Area: 
4 
33. 3 
5. 0 
4. 8 
(1. 9) 
1. 7 
1. 3 
. 4  1 . 1  
1. 1  
4. 2 
2. 1 
3. 1 
1 1. 0  
3. 1 
. 3  
1. 6 
3. 2 
2 . 6  
·• 7 
2. 9 
6. 3 
1 . 5 
L B  
4. 9 
2. 0 
7 
38. 2 
5. 0 
3. 7 
{ L 5) 
. 3  
1. 3 
. 5  
. 8  
1. 1 
2. 5 
2. 1 
3. 3 
9. 4 
1. 6 
. 3  
1. 4 
2. 5 
2. 1 
. 6  
4. 8 
10. 8 
1. 7 
1 . 1 
3. 1 
1 . 9 
9 
30. 0 
. 1  
16. 3 
2. 1 
( . 4 )  
. 6  1 . 1  
. 4  
1. 0 
. 5  
2. 0 
1. 5 
3. 9 
8. 9 
1. 5 
. 4  
1. 3 
2. 4 
10 
4 1. 0  
. 1  
5. 9 
2. 3 
{ . 7 )  
1. 0 
L O  
. 1  
. 7  
1 . 3  
2. 5 
3. 1 
3. 8 
9. 2 
2. 2 
• 1 
1 . 8 
1. 8 
2. 6 . 2. 2 
. 1  . 6  
2. 0 1. 6 
6. 7 6. 6 
1. 4 1. 6 
1 . 4  1 . 1  
9. 6 
2. 2 
4. 8 
3. 7 
100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 
S ource: u .  s .  Bureau of Census, U. S. Census of Popul ations: 1960. 
General Social and Economic Characteri s tics ,  South Dak ota 
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TABLE 1 3  
DERIVED PERCENTAGE OF BASIC INDUSTRIES WITHIN SOUTH DAKOTA , AND 
TRADE AREAS IN SOUTH DAKOTA , 1 960 
Industry S .  D .  1 2 4 
Agriculture 23. 9 1 4. 4 31 . 0 26. 7 
Forestry 
Mining 
Cons truc t ion . 5  
Manufacturing 
Food and Kindred  
Products . 8  6. 6 
Railroad . 2 
Truck ing . 1  L O  
Other Transportation 
Commu n icat i ons . 2  
Utilities 
Wholesale  . 1  2. 2 . 8  
Food and Dairy 
Ea ting & Dr i nking . 6  . 4  1. 1 . 3  
Other Ret ail . 4  L O  . 1  1 . 6  
Finance 
Bus iness Service 
Repa i r  Service . 3  . 3  . 4  . 3  
Private Hou sehold . 6  . 2  
Othe r  Per s onal Service 
Enterta inment 
Hospitals . 4  . 6  . 3  
Education 1. 7 . 1  6. 8 1 . 1  
Welfare and Re ligi on . 2  . 5  . 2 . 2  
Other Professions 
Publ ic Administrat i on 
Industries not Rep or ted 
Tota l  29. 0 27. 3 40. 2  31 . 7  
Trade  
7 
31 . 6  
. 5  . 1  
2. 2 
5 . 6 
. 4  
40 . 0  
Area : 
9 1 0  
23. 4 34 . 4  
10. 4 
. 5  
1 . 1  1 . 0 
. 5  
. 2  
1. 5 1 . 4  • 1 . 3  
4 . 6 
41. 3 38. 1 
, .. 
The final increments in personal income in the trade areas and 
in  the state are derived by applying the adjusted local mu ltiplier to 
the initial increment in pers onal income within each trade area and 
within the state. The results are presented in Tabl e 11 . It should 
be noticed that the sum of the final increments in personal income 
in the trade areas is smaller than the figure for the state. The 
reas on for the difference is that part of the leakages from the trade 
areas is s pent within the stat�, but outside of the trade areas in 
·which it originates. 
The proportion of the final increment in personal income that 
will accrue to retail trade is derived by applying the coefficient 
of the marginal propensity to spend on retail trade ( . 5335) to the 
final increment in pers onal income. Simil arly, the proportion of the 
final increment in pers onal income that will accrue to service trade 
i s  derived by applying the coefficient of the marginal propensity to 
spend on service trade { . 07096 ) to the final increment in pers onal 
income. These marginal increments in retail trade and service trade 
are presented in Table  14. 
In order to determine the total increments accruing to retail 
trade and ;ervice trade, the initial farm expenditures from the first' 
r ound (direct)  must be added to the derived marginal increments 
accr uing to those industries in the second and subsequent rounds 
{ indirect) .  The re·sults are presented in Tabl e  14. It may be seen 
that the percentage of the f i rst round varies among the trade areas. 
For the retail trade, the first r ound ' s proportion of  the total 
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TABLE 14 
. .  
ESTIMATED TOTAL INCREMENT IN VOLUME OF RETAIL TRADE AND SELECTED 
SERVICE TRADE , ACCRU ING FROM I RRIGATION DEVELOPMENT 
BY TRADE AREAS AND FOR THE STATE 
Marg inal Incremen t Ine r. Farm Ex pense 
Reta 1I Servi ce Re t a i l  Serv i ce 
Trade Area l $ 1 , 372, 436 $ 1 82, 648 $ 240, 694 $ 54, 068 
Tr:ade Area 2 726,542 96, 69 1 153, 217 41, 649 
Trade Area 4 49, 962, 987 6, 649,245 11, 632, 894 1, 029, 138 
Trade Area 7 1 , 414, 541 188 ,252 676, 818 74, 197 
Trade Area 9 5, 035, 708 670, 1 69 1 ,745, 273 1 66, 313 
Trade Area 1 0  817, 305 108, 770 259, 259 22, 645 
South Dakota 67, 326, 618 8, 960, 056 14, 708, 1 55 1 , 388, 010 
•) Iota) Tncremeot 
Total 3ncrement J 96 Pri ces 
Re ta i l  Service Re ta i l  Service 
Trade Area 1 $ 1, 613, 130 $ 236, 7 16 $ 1, 679,268 $ 267, 489 
Trade Area 2 879, 759 1 38, 340 915, 829 156, 324 
Trade Area 4 6 1, 595, 881 7, 678, 383 64, 121, 312 8, 676, 573 
Trade Area 7 2 , 091 , 359 262, 449 2, 177, 1 05 296, 567 
Trade Area 9 6, 780, 981 836, 482 7, 509, 001 945,225 
Trade Area 10 1 , 076, 564 131 , 41 5  1 , 1 20, 703 148, 499 
South Dak ota · 82, 034, 773 10, 348, 066 85, 398, 1 99 1 1 , 693, 315 
. .. 
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increased volume vari�s from 15 percent in Trade Area 1 to 32 percent 
in Trade Area 7,  with an average for South Dakota of 18 percent. 
For the service trade, the first round ' s proportion of the total 
increased volume varies from 1� perc�nt in Trade Area 4 to 30 percent 
in Trade Area 2, with an average for South Dakota of 13 percent. These 
variations are due partly to the difference in the farm budgets 
applied within the different irrigation areas and partly to the 
differences among the local multipliers. 
Before the total increment in retail trade and service trade 
can be added to the actual 1963 volume of these industries, it must 
be inflated to 1 963 dol lars. The results, when the Department of 
Labor ' s  consumer index has been applied, are shown in Table 14. 
Estimation of Benefit Accruino to Retail 
Trade and Selected Service Tr ade 
The total benefit accruing to retail trade and selected service 
trade varies among the trade areas with r espect to the ir size in terms 
of dollars, but varies also with respect to the relative ef fect that 
the benefit has on the total volume of each of the l ocal industries. 
It may be seen in Table 1 5  that the largest effect on the 
retail trade industry occurs in Trade Area 4, �here the vol ume in­
creases 58  percent from $ 109, 632, 000 to $173 , 753 , 000 . This increment 
represents three quarters of the total increment accruing to that 
industry within the state. Next in this order is Trade Area 9 , 
which has a 12 percent increase in sales volume from �37, 698 , 000 to 
$44, 757, 000. Trade Area 7 and Trade Area 10 both have an incraase 
TABLE 15  
ESTIMATED TOTAL VOLUME OF RETAIL  TRADE AND SELECTED SERVICE TRADE BEFORE AND AFTER THE INCREMENTS 
ACCRUING FROM IRRIGATION DEVELOPMENT HAVE BEEN ADDED , BY TRADE AREAS ·AND FOR THE STATE 
. ( IN THOUSANDS 1 963 DOLLARS ) 
Volume of Reta i l  Trade Volume o f  Service Trade 
Bef ore  Added A ft e r  Be f ore Added A fter 
Trade  Area 1 1 73 , 417  1 ,679 175 , 096 20 , 255 267 20 , 522 
Trade Area 2 57 , 982 9 16  58 , 898 4 , 759 1 56 4 , 9 1 5  
Trade Area 4 1 09 , 632 64 , 1 2 1  1 73 , 753 7 , 863 8 ,677 16 , 540 
Trade Area 7 57 , 932 2 , 177  60 , 109 3 , 668 297 3 , 965 
Trade Area 9 37 ,698 7 , 059 44 , 757 4 ,168 945 5 , 1 1 3 
Trade Area 10  33 , 200 1 , 1 2 1  34 ,321 2 , 396 1 48 2 , 544 
South Dakota 875 , 543 85 , 398 960 , 941  85 , 934 1 1 , 693 97 , 627 
� 
of  3 - 4 percent, but the increment in terms of  dollars is almost 
tw ice as large f or Trade Area 7 ,  wi th $2 , 1 77 ., ooo , as f or Tr ade Area 
10, with onl y  $ 1 , 1 21 , 000. Trode Area 1 and Trade Area 2 both  have an 
increase of l e s s  than. 2 percent,  but again , there i s  a difference i n  
terms o f  dol lars- -Trade Area 1 has an i ncrement of $1 , 679 , 000 , ·wh ile 
, Trade Area 2 h a s  the lowe st  i ncrement of all of the trade area s, with 
onl y $916, 000 . The tota l increment for the s tate i s  $85 , 398 , 000 , 
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which incre a ses the total s a l e s  volume by 10 perce nt, from $875, 398, 000 
· to $960 , 94 1 , 000. It may be seen that the total increment for the 
state i s  $8 , 325, 000 larger than the sum of t he inc rements with in  the 
six are as . Th i s  difference repre s ents t hat  part o f  t he leakages from 
the local areas which is s pent in o th0r trade areas with in  the s tate. 
It must be expected that a large part o f  the leakages will  be spent 
wi t h in trade a r e·a s having a larger maj or c i ty .  W i th their l a r g e r  
vari eties of good s these ci ties a t tract customer s from other trade 
area·s .  These areas, especial ly , may be expected to gain f rom the  s ix 
trade are as c on sidered .  Trade Areas 3 and 5 have the maj or c itie s of 
Watertown and Huron . Because of the ir c l ose location to Tr ade Area 4 
they must be expec ted to get a signi f icant economic stimulus from the 
Oahe Un i t ' s deve l opment • . 
Table 1 5  lso shows the increased · vol ume of  s e l 9cted service 
trade � As i n  the ca se  of retai l tr ade , three qua r ters of the t o ta l  
i nc re a se i n  service t r  d e  for the s tate accrues t o  Trade Area 4 .  
However, the boost in  service trade revolu tionizes the i ndustry in 
Trade  Area 4 by i n crea sing the volume by 1 1 0 percent, from $7 , 863 , 000 
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to  $ 16, 540, 000 . The second largest e f fe c t  occurs in Trade Area 9 ,  
wher e  the v olume i ncreases by 22 percent, from $4 , 1 68, 000 to  
$5 , 1 13, 000 . Next  are Trade Areas 7 and 1 0 ,  both expe � i encing 6 - 8 
percen t  increa ses in  v olume ; but aga in , i n  terms  of doll ars the in­
crease represents an increment o f  $297 , 000 for  Trade Are a 7 , while i t  
repr esents an increase of only $ 1 48 9 000 for Tr ade Area 1 0 .  The vol ume 
increa se f or Trade Area 1 0  is the small e st increment among all o f  the 
trade areas .  Meanwhile , Trade Area 1 ,  havi ng the fourth l argest  
· i ncremen t  a t  $267, 000, experiences only a 1 pe rcent increase in  its 
total vo l ume. 
The total increment o f  sel ected servi ce trade f or the s tate 
equa ls  $1 1 , 693, 000, which increases the total volume of the i ndustry 
almost 1 4  percent, from $85, 934, 000 to $97, 627, 000 . More over, i t  may 
be seen that thi total  increment f or the s tate is $1 ,203, 000 larger 
than the sum o f  the increments o f  the s ix trade area s . Aga i n this 
d i f fer enc e  re presents the amount of leakage s  f rom the local trade 
are a s  whi ch i s  spent in o ther trade areas w i thin the s tate. Si nc e  the 
mu l tipl ier  expre s ses  the degree  o f  l eakages, those trade areas with 
l ow mu lti pl i e r s  wil l contr ibute most of  these leakage s.  Most of this 
d i f ference may be expected to be spent w i thin the trade  areas with 
high multipliers- - a  re flecti on of the gre a ter va r i e ty cf serv i c es  
which the maj or cities o f these trade areas are able to  provide c Trade 
Area 3 and 5 wi th the maj or cities Watertown and Hur on may be expected 
to ge t a l arge part of the l eakage s fr om Trade Area 4. However , 
since the selected service trade industry als o include s recreational 
facilitie s ,  it must be expected that some of the le akage s will 
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accrue to areas within the state which offer the se de sired facilitie s ;  
the Black Hills is an example of such an are a. 
The final s tep in thi s  analysis i s  to compare the effect that 
the derived increments in the vol ume of retail trade and selected 
service trade have on the average size of the e stablishme nts in these 
two industries .  The number of e stablishments that existed in 1963 
has been used to compute the average size of the e stablis hments 
be fore as well as after the increments in the volume have been added.  
More over, the se average figures have been expre s sed  by index number s, 
using the f�gure s for the We st North Central region a s  the base .  The 
results are pre sented in Table 1 6. 
The average size of retail trade e s tablishments in South Dak ota 
has increased from index 86 to index 94. Since the average size of the 
nation ' s retail trade e stablishment is equal to index 107, the average 
e stablishment in S outh Dakcta, when the increment i s  added, deviate s 
as much from the average size e stablishment of the region as the 
average size e stablishment of the region deviate s from that of the 
nation. The index figures for the trade �re as clearly indicate the 
concentration of the e ffect of irrigation development in two trade 
areas. Trade Area 4 experience s a gre at incre ase, from index 86 to 
index 137. Trade Area 9 experiences an increase from index 84 to 
index 100. The re st of the trade areas expe rience only moderate 
incre ase s .  
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TABLE 16  
COMPARISON OF THE AVERAGE NUMBER AND SIZE OF ESTABL ISHMENTS IN 1963 
FOR THE RETAIL TRADE INDUSTRY AND FOR THE SELECTED SERVICE TRADE 
INDUSTRY BEFORE AND AFTER THE INCREMENT ACCRUING FROM 
IRRIGATION DEVELOPMENT HAS BEEN ADDED , BY TRADE 
AREA, STATE , REGION AND THE NATION 
(IN 1963 DOLLARS) 
Average Volume Average Vol ume 
Retail Trade Service Trade 
Before After Before After 
Trade Area 1 1 33 ,295 134, 586 27, 595 27,959 
Trade Area 2 96, 637 98, 163 16, 467 1 7, 007 
Trade Area  4 1 14,678 1 81 , 750 20, 423 42,961 
Trade Area 7 103, 266 1 07 , 146 15, 157 16, 384 
Trade Area 9 1 12, 196 133,205 24,663 30,254 
Trade Area 1 0  94, 587 97 , 781 1 5, 359 16, 308 
South Dakota 1 14 , 345 125 , 498 21 , 37 1  24, 279 
West Nor th Central 133, 023 1 33, 563 30, 390 30, 5 1 7  
United States 142 41 ,996 
•J Index Index 
Retail Trade Service Trade · 
Be fore After Before After 
Tr ade Area 1 100 101 91  92 
Trade Area  2 73 74 54 56 
Tr ade Area 4 86 137 67  141 
Trade Area 7 78 81 50 54 
Trade Area 9 84 1 00 81  100 
Trade Area 1 0  7 1  74  5 1  54 
South Dakota 86 94 70  80 
West North Central 1 00 1 00 
Un i ted Sta te s 1 07 1 38 
The average volume of the service trade establishment in South 
Dakota increases from index 70 to index 80, after the increment in 
volume from irr igation development has been added. Although this 
is an impressive increase, it is still far behind the figure for the 
region, and it is equal to only about one half of the figure for the 
United States. The change in the index figure s  for service trade 
within the trade areas is very similar to the change in the index 
figures for the retail trade. 
It seems likely that the increased vo l ume in retail trade and 
service trade gener ated by irrigation development wil l be absorbed 
by the existing number of establishments except within Trade Area 4 . 
The large expansion in busine ss volume within Trade Area 4 will most 
probably cause an expansion in the number of e stablishments there . 
7 1  
Assuming that all the establishments within Trade Area 4 will 
have an average volume simil ar to  the aver age volume of the region' s 
establishments (index = 100), then the enlarged volume of Trade Area 4 
will increase the number of retail trade establishments by 350 from 
956 to 1306, and will increase the number of service trade establish­
ments by 1 59, from 385 to 544. For South Dakota as a who l e  the 
number of retail trade e stablishments will increase from 7,657 to 
8, 007, and the number of service trade establishments will increase 
from 4, 021 t o  4, 1 80. 
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CHAPTER VI 
SUMMARY AND CONCLUSIONS 
This s tudy has been an effort to measure c ertain impacts of 
water resource deve l opment in areas having irrigation potential. The 
s tate of South Dakota was outlined according to trade areas. Retail 
and service trade industries -were stipulated to be of special interest 
as they would be affec ted by irrigation development. Benefit accruing 
to these  industries from water resource development h as rel at i vely 
immediate conse quence, as compared to benefit from totall y  new in­
dustries associated with proposed development. 
Summary 
During recent years there has been a trend toward larger 
business establishments . The increases in size, however, have not 
been as great for businesses in South Dak ota as for the region and 
for the nation. Furthermore, within the state the trends have varied 
among the trade areas. Another characteristic is that the return to 
labor and management e mployed in the business industries cons idered 
has been  less for South Dakota than for the West North Central Region 
and for the United States . 
Resource development will have external ef (ects on business 
in South Dakota. Four feasibl e areas for i rrigation deve lopment in 
Eastern and Central South Dakota have been considered in this study . 
Changes in farm i ncome and expenditures ass ociated with d evelopment 
have been estimated by aggregation of farm budgets. 
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· Procedures were used to standardize measures of personal_ income 
and business volume a� e ffects of change s  in . farm incom� and _ expend­
itures within se l e cted trade areas of South Dakota. Tests of stated 
hypotheses identi fied meaningful relati onships among changes in these . 
measures. 
A method of analysis was designed to estimate increments in  
personal income and business volume as the effects o f  changes in 
farm income and expend itures within trade areas and within  the state. 
A substantial change in personal income was partly a re flection of the 
irrigati on acreage and partly of the s i ze of the loc�l multipli er. 
The state multipl ier  of 2. 27 varied after adj ustment fr om 2. 41  for 
Trade Area l to 1. 59  f or Trade Area 9. The estimated increase in 
personal income for the state amounted to $ 1 26, 1 97 , 97 1 --9 percent  o f· 
the total personal income in South Dakota in 1963. 
The marginal propensity to spend on retail trade in South 
Dakota was estimated to be . 53. Simil arly, the marg i nal pr opensity 
to spend with selected service trades i� South Dak ota was estimated · 
to  be . 07. These val ues were used to d erive gains in  busi ness volume 
from deve l opment of i rrigati on. 
Estimated increments in business volume �ere al located among 
the num er  of  establishments that existed in 1963. The sales volume 
per establishment be fore and after ad option of irrigati on was 
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determined for each trade area and for the state and was then compared 
with the region and the nation by use of index numbers. 
Average sales volume of es tabli�hments in tpe West North 
Central Region was se t e qual to index 100 . The ave r age sales volume 
within the re tail trade for the state changed from an  index of 86 to 
94. Trade Area 4 changed from index 86 to 1 37 , while other trade 
areas _experienced more moderate change s. The average sales volume 
within the selected service trade for the s tate moved from index 70 
to 80. Trade Area 4 rose from index 67 to 141. Lesse r changes were 
found for the other trade areas. 
Assuming that business establishments within Trade Area 4 were 
l imited to an average volume equal to an index of 100 , then the 
expanded business receipts would support an additional number of 350 
retail and 159 service establishments. 
The suitabilJ ty of the me thodology and proced ure appl ied raises 
some questions about the accuracy of results obtained in this study. 
The delineated trade areas undoubtedly include e ffects which actually 
occur in the neighboring areas . One example of this is that som� of 
the effects attributed to business within Trade Area 4 actually will 
occur in Trade Areas 3 and 5.  On the other hand, some of the effects 
that will occur within � given Trade Area may not have been  coun ted. 
An example of this is the leakage from a trade area  that will be spent 
within the s tate but in a trade area other than the one �here the 
expenditure originated .  Hence, the result of the trade area de­
lineat i on will most likel y  show an unders tatement of the actual 
busine ss volume for the trade areas. 
75 
A nother quest i on i s  ra ised with respect to the d�t a  a na lyzed .  
Since all the d a t a  used is  secondary , i t  may n ot accurately describe 
a part i cu la r  l oca l a rea . Furthermore , the d a t a  i s  from four  t o  n i ne 
years o ld . However , . i t  must  a l so be emphas i zed tha t the data  used i s  
the most rea d i ly ava i lab le , a nd the a l terna t ive wou ld  i nvo l ve a 
cost ly survey i f  the study were to  be comp leted. 
Conclus i ons 
Thi s  thes is  study has presented est imates o f  s ome of the effects 
from irrigat i on devel opment , wh i ch by themselves may be o f  va l ue i n  
pol icy deci s i ons . Much o f  the contribut i on ,  however , is  i n  the  meth od 
o f  analys i s  applied , for whi ch severa l  adva ntages can be cl a imed . 
First , the method i s  not very cos t ly , s i nce i t  u t i l i zes ex i s t i ng 
secondary data .  Second , the method · can be adapted t o  the ana lys is o f  
l oca l  areas with cha ra cterist ics s imi lar  t o  those o f  the . l oca l areas 
inv�st igat�d in th is  study . Third , the method concentrates on the 
marg ina l  a n a lys i s  o f  some o f  the impacts associ ated with  res ource de­
velopment . Fina l ly ,  the method measures the impact i n  terms o f  
pers ona l i ncome , a common measure from wh i ch a variety o f  m ore speci fi c 
impa cts may be derived . 
The method o f  ana lys i s  can be adapted t o  budgets with  d i f ferent 
ent erprise comb i na t i ons . In turn , the method d oes n ot , a t  th is  stage ,  
assume a restri ct i on i n  the cho ices peop le make i n  expend i tures for 
consumer good s or for pub l i c  servi ces . 
The method o f  the study permits  measures o f  cha nge i n  expen­
d i tures for prima ry product i on t o  be interpreted , through mu lt ip l ier  
e f fects , a s  i mpact s on regional pers onal inc ome . Fl exibi li ty in 
freedom o f  c hoice is maintained in the se l e c tion of enterpr ise com­
b ina tion s chosen by farmers and in the purposes for which area 
residents  s pend fr om _ l arger personal income s. 
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The re sults  obtained in th i s  study may be useful in the 
selection of geogr aphica l areas wi th poten tial for re s ource development. 
A given amount of publi c inves tment wil l g ive the gre a test l ocal 
! 
stimulation to the area having the l argest mu l tipl ie r .  The card inal 
preciseness of the multipliers obtained in this study is a ssociated 
with some uncer tainty ; the ordinal  precisene s s, h owever, may be 
sufficien t  f or ranking publ ic inve s tment alterna t i ves . This would 
sugges t a grea ter  concentra tion of effort in the d eve l opment o f  
irrigation pote nt i al i n  Trade Area s 1 and 4, whic h have t he highe st 
multipliers .  The cardinal measuremen t  of the impact  of irrigation 
development in Trade  A rea  4 c alls for increased pl ann ing there in 
order  to bette r g uide the econ omic expansion toward desired g oa ls. 
This report is severel y l imited in its sugge stions for posit i ve 
act i on .  Ho�ever , there are indication s for further rese arch. Al ter­
nat i ve s  r egard ing a l l oca tion and investment in natura l  r e s ource s  
ought to  be formulated in order to ful fil l the common need  f or an 
improved level of income and a l arger  r ange of  choice s i n  goods and 
ser vices provided fo r r esidents  of a re a s  having common re s ou r ces. 
Suoqe stion s for Further Rese a rch 
This study demons tr a tes the e f fec t upon the pers on a l  income 
and the t r ade and s e rvice busine s ses  from inve s tment in ir riga tion 
devel 6pment. Onl y the external effects o f  t�e change in  farm net 
income and in farm expenditures have been trea ted in this _ study. 
The next step i n  a re�ear c h  schedul e woul d be to investiga te 
the externa l  effects on pers onal inc ome and business activity orig� 
inating from processing industr ies receiving the producti on added by 
irrig ati on . Th i s  may d i s cl ose some oppor tuniti�s for be tter u til i za­
ti on , re organizati on, or expansion of existing processing plants, or 
it may point out opportuni tie s for investment in  new plants as sociated 
with a change i n  the composition of farm pr oduction .  Furthermore , 
future i nvestigati ons may point out the effect on pers on al i n come 
and busines s act ivity in  the manner of th i s  s tudy. 
Add it i onal resear ch is needed to inve st i ga te the externa l 
effec ts on publ i c  services from i r rigati on deve l opment. Opportunit i es  
f or improved income, a greater tax base ,  and in c reased r evenue from 
more  bus i ness acti v i ty, a l ong with reorganization of l oc al gove rn­
me nts, wou l d  be factors favorable to the effi cient provision of publ i c  
servi ces  of h igh qua lity. 
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APPENDIX A 
APPENDIX TABLE A- 1 
MAJOR GROUPS OF RETAIL TRADE BY  KIND OF BUSINESS 
Lumber, Bu ild ing Materi a ls, Hardware, Farm E qu i pment Dealers 
General Merchand ise Group Stores 
Food Stores 
Automot i ve Dea lers 
Gasoline Service Stat ions 
Apparel, Accessory Stores 
Furniture, Home Furnishings , Equipment S tores 
Eating, Drink ing Places 
Drug Stores, Proprietary Stores 
Other Retail Stores 
Nonstore Retailers 
Source : U .  s. Bureau of the Census, Census of Business, 1963 RETAIL 
TRADE. 
APPENDIX TABLE A-2 
MAJOR GROUPS OF SELECTED SERVICE TRADE 
BY KIND OF BUSINESS 
Hotels, Motels , Tour is t Courts, Camps 
Personal Serv ices 
Miscell aneous Bus ine s s  Services 
Auto Repa ir, Auto Serv ices, Garages 
Miscellaneous Repa ir Serv i ces 
Motion P ictures 
Amusement , Recreation Services, except Motion Pictures 
Source : u .  s. Bureau of the Census, Census of Business, 1 963 
SELECTED  SERVICES . 
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APPENDIX TABLE A-3 
OAHE UNIT 
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SUMMARY OF THE "LAKE PLAINS" FARM BUDGETS WITH IRRIGATION AND DRYLAND, 
AND THE CHANGES IN FARM INCOME AND FARM EXPENDITURES 
RESULTING FROM IRRIGATION 
Changes 
With Irrigation Dryland from 
Irrigation 
Dol lar s 
Net Farm Income 44,462, 852 10, 965, 217 33, 497,635 
Gr oss Farm Income 100, 096,698 29, 399, 130 70,697, 568 
Crop Subtotal 22,640, 198 7, 557, 921 15 , 082, 277 
Feed Grain 2, 342, 300 2, 300, 421 41, 879 
Hay and F or age 238, 200 89, 323 148, 877 
Wheat 1, 951, 498 5, 168, 177 - 3, 216,679 
Sugar Beet s 18, 108, 200 18, 1 08, 200 
Livestock Subtotal 74, 864, 000 20,649, 173 54, 214, 827 
Meat 74, 452, 900 20, 436,651 54, 016, 249 
Farm Perquisites 2, 592, 500 1, 1 92, 036 1,400, 464 
Total Farm Ex penditures  55,633, 846 18, 433, 913 37, 199, 933 
Interest 9, 355·, 8 13  4, 242, 123 5, 113,690 
Taxes 3, 261, 162 1, 479, 583 1,781 , 579 
Insurance 547, 300 256, 495 290, 805 
Buildings 
Depreciation 917,600 404, 826 512, 774 
Repair 1, 154, 500 508,637 645, 863 
Machinery 
Depreciat ion 4, 539, 200 2, 168, 192 2, 371, 008 
Repair 1, 883,400 854, 262 1, 029, 1 38 
Livestock 6, 254, 900 1, 483, 078 4,771, 822 
Crop 4, 740 , 869 2, 467, 558 2, 273, 311 
Motor Fuel 2, 335, 075 1, 276, 959 1, 058, 116 
Hired Labor 3, 248, 427 276, 577 2 , 971 , 850 
Ut i l i t i e s  305, 000 165, 393 
Water + OM . & R .  2, 852, 300 2, 852, 300 
Sows · and Feeder s 14, 238, 300 2, 876, 0 16 11 , 362, 284 
purchased 
Source : United States Depar tment of the Inter i or, Bureau of Reclama­
tion, Report on Oahe Unit, Appendix Q, Ec onomic and S ocial 
Impacts, Mis s ouri-Oahe Projects Office, Hur on, S outh Dakota, 
1965, p. 25. 
) 
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APPENDIX TABLE A-4 
OAHE UNIT 
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SUMMARY OF THE "MISSOURI SLOPE u FARM BUDGETS WITH I RR IGATION 
AND DRYLAND, AND THE CHANGES IN FARM INCOW� AND FARM 
EXPENDITURES RESULTING FROM IRRIGATION 
Changes 
With Irrigation Dryland from 
Irrigati on 
Doll ars 
Net Farm Income 4, 580, 048 951, 583 3,628, 465 
Gross Farm Income ! 0, 732, 402 2, 896, 270 7, 836, 132 
Crop Subto tal 2, 395, 102 678, 979 1, 716,123 
Feed Grain 118,100 139, 679 21, 579 
H ay. and Forage 12, 200 5, 977 6, 223 
Wheat 192,202 5 33, 323 341,121 
Sugar Beets 2, 072,600 2, 072,600 
Livestock Subto tal 8, 051, 400 2, 103, 127 5, 948,273 
Meat 8, 005, 900 2, 082, 449 5, 923, 451 
Farm Perqu isites 285, 900 114, 164 171, 736 
Total Farm Expenditures 6,152, 354 1, 944,687 4, 207,667 
Interes t 1, 087, 787 476, 977 610, 810 
Taxes 381, 938 173, 017 208, 921 
Insurance 60,200 23, 805 36, 395 
Bu ild ings 
Depreciation 104, 500 47, 574 56, 926 
Repair 129, 900 54, 363 75, 537 
Mach inery 
Depreciation 491, 800 2 15, 008 276, 792 
Repair 203,600 87, 338 116, 262 
Livestock 684, 000 168, 122 5 15, 878 
Crop 522, 031 328, 342 193,689 
Motor Fuel 249,625 141, 041 108, 584 
Hired Labor 354, 773 37 ,623 308,150 
Ut i l i t i e s  33,600 20, 207 
Water + OM . & R . 320, 500 320, 500 
Sows and - Feeders 1, 537,100 178, 084 1, 359, 016 
purchased 
Source :  Un i ted S ta tes Department of the Inter ior, .Bureau o f  Recl ama­
tion Repor t on Oahe Un i t ,  Appendix  Q, Economic and Soc i al 
Impa � ts, Missouri-Oahe Projects Of fice, Huron, S outh Dakota, 
1965, p .  25. 
85 
APPENDIX  TABLE A-5 
SOUTH DAKOTA PUMPING D IVIS ION 
SUMMARY OF  THE NORTHERN REGIONS FARM BUDGETS WITH IRR IGATICN 
AND DRYLAND , AND THE CHANGES IN FARM INCOME AND FARM 
EXPENDITURES RESULTING FROM IRRIGATION 
Changes 
With Irrigation Dryland from 
Irriga tion 
Dollars 
Net Farm Income - 502, 080 227,715 274, 365 
Gro ss Farm Income 2, 183, 535 1, 1 44,655 1, 038,880 
Crop Subtotal 188,030 319, 105 - 131 , 075 
Feed Gra in 5,036 2 , 850 2, 186 
Hay and For age 7, 298 3, 135 4, 163 
Whe a t  141, 780 250,990 - 109, 210 
Flax 33,91 6 62, 130 28, 214 
Livestock Subtotal 1 , 81 2, 859 71 2, 310 1, 100, 549 
Meat 1, 683,728 624, 055 1, 059, 673 
Farm Perquisi te s 182, 646 113, 240 69, 406 
Total Farm Ex pend i tures 1, 681, 455 916, 940 764, 515 
In terest 465, 373 287, 375 177,998 
Taxes 160, 720 129, 295 31, 425 
Insurance 27,825 18, 525 9, 30_0 
Buil d ings 
Depre ciat i on 34,939 22, 325 12,614 
Repair 51, 259 33, 345 17,914 
Machinery 
Deprec iation 177, 06 1 134,045 43, 016 
Repa i r  68,987 52 , 15 5  16,832 
Lives tock 85, 357 45, 980 39, 377 
Crop 98, 609 54, 530 44,079 
Mot or Fuel 132, 564 91,675 40,889 
Hired Labor 217,918 36,670 181, 248 
U ti li ties 16, 124 11,020 5, 1 04 
Wa ter + OM . & R. 144, 719 144,719 
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APPENDIX TABLE A-6 
SOUTH DAKOTA PUMPING DIVISION 
SUMMARY OF THE CENTRAL REGIONS FARM BUDGETS WITH IRRIGATION 
AND DRYLAND, AND THE CHANGES IN FARM INCOME AND FARM 
EXPENDITURES RESULTING FROM IRRIGATION · 
Change s 
Wi th Ir r i ga t i on Dryl and from 
Ir r iga t i on 
Dol l a r s 
Ne t Fa rm Inc ome 1, 016, 854 427, 280 589, 574 
Gr o s s  Farm Inc ome 4, 364, 601 2, 070, 824 2, 293, 777 
Cr op  Subt o t a l  190, 581 237, 650 - 147, 069 
Feed Gra i n  6, 154 9, 604 3, 450 
Hay and F orage 16, 042 2, 030 14,0 12  
Whea t  168, 385 226, 01 6 57, 631 
Live s t ock Subtota l  3, 795, 649 1, 682, 856  2, 112, 793 
Mea t  3, 723, 201 1 , 650, 600 2, 072, 601 
Farm Perqu i s i te s  378, 371 150, 318 228,053 
Tota l Farm Ex pend i ture s 3, 347, 747 1, 643, 544 1, 704, 203 
Intere s t  926, 235 500, 270 375, 965 
Taxes  353, 528 2.48, 346 105, 1 82 
Insurance 57, 1 66 25, 634 31, 532 
Bui ld ing s 
Deprec i a t i on 82, 505 41, 510 40, 995 
Repa ir  11 2, 302 53 , 214 59,088 
Mach inery 
Depr e c i a t i on 356, 284 198, 562 157, 722 
Repa i r  132, 710 76, 846 55, 864 
Live s tock  1 74, 539 61,950 112, 589 
Crop  1 79, 544 85, 876 93, 668 
Motor Fue l 250, 387 135, 212 115, 1.75 
H ired  Labor 340, 421 1 5 1 , 508 188, 913 
Ut i l .i t i e s  32, 828 14 , 616 1 8, 21 2  
Wa ter + OM . & R .  349, 298 349, 298 
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APPENDIX TABLE A-7 
SOUTH DAKOTA PUMPING DIVIS ION 
SUMMARY OF THE SOUTHERN REGIONS FARM BUDGETS WI TH IRRIGATION 
AND DRYLAND , AND THE CHANGES IN . FARM INCOME AND FARM · 
EXPENDITURES RESULTING FROM IRRIGATION 
Change s 
With Irrigati on Dryland from 
Irr igation 
D o l l ar s 
Net Farm Income 290, 867 90, 1 7 1  200,696 
Gros s Farm Income · 1 , 377, 336 475, 1 07 902, 229 
Crop Subtotal 1 1, 466 20,683 9, 217 
Feed Gra in 6,054 8, 987 2, 933 
Hay and Forage 5, 41 2 3, 268 2, 1 44 
Wheat 8, 428 8, 428 
Livestock Subtotal 1 , 255, 074 298, 567 856, 507 
Meat 1 , 225, 674 383, 517 842, 1 57 
Farm Perquis i tes 110,796 55, 857 54, 939 
Total Farm Expenditures 1 , 086, 469 384, 936 701 , 533 
Interest 231 , 031 90, 859 140, 172 
Tax e s  72, 569 37, 668  34, 901 
Insurance  16, 7 1 0  8, 299 8, 411 
Bu il d ings 
Deprec iat ion 20, 003 8, 557 1 1 , 446 
Repa ir 30, 1 81 14, 01 8 1 6, 163 
Mach inery 
Deprec iat ion 86, 127 40, 592 45, 535 
Repair 34, 938 1 5, 91 0 1 9, 028 
Livestock 325, 440 1 17, 949 207, 491 
Crop 40,725 1 6,641 24, 084 
Motor Fuel 50,673 21 , 328 29, 345 
H ired Labor 50,799 8, 127 42,672 
Uti l i t i e s  9,744 4, 988 4,756 
Wa ter + OM . & R . 117, 529 1 17, 529 
APPENDIX TABLE A-8 
BIG S IOUX BAS I N  
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SUMMARY OF THE "UPPER BIG S I OUX " FARM BUDGETS WITH IRR IGATION 
AND DRYLAND , AND THE CHANGES I N  FARM INCON� AND FARM 
EXPENDI TURES RESULT ING FROM I RR IGAT ION 
Change $ 
With I rrigat ion Dryland from 
Irrigation 
Dol l ar s  
Net Farm Income 1 , 890 ,658 1 , 537 , 187 353 , 471 
Gross Farm Income 7 , 595 , 230 6 , 695 , 85 4  899 , 376 
Crop Subtota l 1 , 414 , 641 395 ,900 1 , 01 8 , 741 
Feed Grain 322 , 687 1 1 0 , 661  212 , 026 
Hay and Forage 9 , 376 3 , 975 5 , 401 
Wheat 247 , 520 224 , 948 22 , 572 
Beans 835 , 058 835 , 058 
F lax 56 , 316 56 , 316 
Livestock Subt otal 5 ,957 ,139 6 , 076 , 504 119 , 365 
Farm Perqu isites 223 , 450 223 , 450 
Tota l  Farm Expenditures 5 , 704 , 572 5 , 158 , 667 545 ,905 
Interest 979 , 563 814 , 1 31 165 , 432 
Tax e s  305 , 028 290 , 261 14 , 767 
Insurance 76 , 257 72 , 565 3 , 692 
Buildings 
Depree ia tion 45 , 548 50 , 763 5 , 215 
Repair 37 , 819 43 , 661 5 , 842 
Machinery 
Deprec iation 244 , 757 253 , 765 9 , 008 
Repair 111 , 473 78, 738 32 , 735 
Live s tock 876 , 500 843 , 498 33 , 002 
Crop 547 , 777 451 , 596 96 , 181 
Motor Fuel 103 , 155 7 8 , 738 24, 417 
H ired Labor 149 , 003 48 , 358 100 , 645 
Ut i l i ties 21 , 678 19 , 738  1 ,940 
Water + OM . & R. 280 , 648 280 , 648 
Sows and Feeders 1 , 925 , 366 2 , 112 , 855 - 1 87 , A89 
purchased 
APPENDIX TABLE A-9 
. B IG S IOUX BASIN 
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SUMMARY OF THE ''LOWER BIG S IOUX" FA.RM BUDGETS WITH IRRIGATION 
AND DRYLAND , AND THE CHANGES IN FARM INCOME AND FARM 
EXPENDITURES RESULTING FROM I RRIGATION 
Changes 
With Irrigation Dryland from 
Irrigation 
Dollars 
Net Farm Income ~1 , 381,224 1, 067, 073 314, 151 
Gr oss Farm Income . 5, 528,292 4, 907, 038 621,254 
Crop Subtotal 1, 679, 750 542, 070 1, 137, 680 
Feed Grain 146, 997 375, 045 - 228, 048 
Hay and F orage 516, 343 13, 965 502, 378 
Wheat 241, 851 1 53, 060 88, 791 
Beans 774, 559 774, 559 
Livestock Subtotal 3, 704, 662 4,22 1, 088 - 516, 426 
Farm Perquisites 143, 880 143, 880 
Total Farm  Expenditures 4, 147 , 068 3, 839, 965 307, 103 
Interest 837, 457 689, 420 148, 037 
Taxes 256, 806 227, 304 29, 502 
Insurance 64,201 56, 826 7, 375 
Buildings 
Depree ia ti on 32,474 35, 089 2, 6 15  
Repair 27, 664 30,246 2, 582 
Machinery. 
Depreciation 207,617 1 83, 539 24, 078 
Repair 96, 864 57, 535 39, 329 
Live s tock 566, 028 585, 901 19, 873 
Cr op 423, 988 386, 179 37, 809 
Motor Fuel 89,499 57, 570 31, 929 
Hired Labor 168, 338 53, 680 114, 658 
Util ities 15, 098 1 4, 835 263 
Water + OM. & R . 249, 744 249, 744 
S ows and Feeders 1, 1 11,290 1, 461, 84 1 - 350, 551 
purchased 
APPENDIX TABLE A- 10  
MISSOURI TERRACE AREA 
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SUMMARY OF THE MISSOURI  RIVER TERRACE AREA FARM BUDGETS WITH 
IRRIGATION AND DRYLAND , AND THE CHANGES IN FARM INCOME 
AND FARM EXPENDITURES RESULTING FROM IRRIGATION 
Changes 
With Irrigation Dryl and from 
Irrigation 
Dollars 
Net Farm Income 2, 386, 4 12  1, 023, 897 1, 362, 515  
Gross Farm Income 8, 624, 536 6, 131, 423 2, 493, 1 1 3 
Crop Subtotal 3, 997 ,302 701 , 025 3, 296, 277 
Feed Grain 1 , 106, 392 551 , 1 49 555, 243 
Hay and Forage 688, 463 126, 098 562, 365 
Beans 699, 594 23, 778  675, 816 
.Potatoes 1 , 502, 853 1, 502, 853 
Livestock Subtotal 4, 363 , 236 5, 1 66 , 400 - 803, 164 
Farm Perquis i tes  263, 998 263, 998 
Total Farm Expend itures 6 , 238, 124 5, 107, 526 1, 130, 598 
Interest 1 , 560, 249 1, 263, 065 297, 1 84 
Taxes 293,021  256, 176 36, 845 
I nsurance 73,255  64, 044 9, 2 11  
Bui l dings 
Depreciation 54, 455 60, 206 5, 751 
Repair 47,660 53,222 5, 562 
Machinery 
Depree ia ti on 491,705 446, 015 45, 690 
Repair 255, 936 157, 497 98, 439 
Livestock 840, 31 0 884, 3 13 44, 003 
Crop · 967,259  492, 886 474, 373 
Motor Fue l  252,791  157, 377 95, 414  
Hired Labor 274 , 89 9  76, 661 198, 238 
Util ities 27, 570  21, 044 6, 526 
Wa ter + OM. & R .  405,075 405, 075 
Sows and F�eders 693, 939 1 , 175, 020 - 481, 081 
purchased 
APPENDIX TABLE A- 1 1  
SUMMATION OF ANNUAL CHANGE IN FARM INCOME AN D FARM 
EXPENDITURES FROM IRR IGATION DEVELOPMENT 
Net Farm Income 
Gros s Farm Income 
Cr op Subtotal 
Feed Gra in 
Hay and For age 
Wheat  
Beans 
F l ax 
Sugar Beets 
Potatoes 
Lives tock Subto tal  
Mea t  
Farm Perquisites 
IN SOUTH DAKOTA TRADE AREAS 
(UNADJUS TED FOR PRICE LEVEL) 
TRADE AREA : 
1 2 
Dollars 
699 ,340 467 , 91 6  
1 ,309, 156 1 , 125 , 69 9  
f , 931 , 968 1 , 433 , 19 8  
58, 638 1 28, 948 
525, 581 188, 4 1 7  
56 , 444 54 , 919 
740 , 209 1 , 117 , 230 
56 , 316 
551, 096 
622 , 812 - 307 , 499  
294 ,520 
Total Farm Expenditures 609 , 816 657 , 783 
Interes t 203 , 084 2 1 9,362  
Taxes 32 , 266 25 , 514 
Insurance 8,067 6 , 379  
Buildings 
Deprec ia tion 3 , 772 6 , 1 6 8  
Repair 3 ,681 6 , 783 
Machinery 
Deprecia tion 32 ,060 236 
Repair 61 ,097 47 , 063 
Livestock 28 ,77 1  25, 76 2  
Crop 1 9.7 , 987 109 , 955 
Motor Fuel 55 , 294 36 ,049  
H i red Labor 145 , 581 1 42 , 4 15 
Util i ties 2 , 559 2 ,036 
Water + OM . & R. 307,302 37 1 , 630 
Sow and Feeders 399 , 257 - 315 , 1 95 
purchased 
4 
33 , 497 , 635 
70 , 697 , 568 
15 ,082 , 277 
41 , 879 
148, 877 
- 3 , 216 , 679 
18, 108, 200 
54 , 214 , 827 
54 ,016 , 249 
1 , 400 , 464 
37 , 199 , 933 
5 , 1 13 , 690 
1 , 781,579 
290, 805 
512 , 774 
645 , 863 
2 ,371 , 008 
1 , 029 , 138 
4 , 77 1 , 822 
2 , 273 ,31 1 
1 , 058, 1 16 
2 , 852, 300 
1 65, 393 
2 , 852 ,300 
11 , 362 , 284 
APPENDIX TABLE A- 1 1  CONT ' D 
SUMMATION OF ANNUAL CHANGE IN FARM INCOME AND FARM 
EXPENDITURES FROM IRRIGATION DEVELOPMENT 
IN SOUTH DAKOTA TRADE AREAS 
( UNADJUSTED FOR PRICE LEVEL) 
TRADE AREA : 
7 9 
Dollar s 
Ne t Farm Income 1, 063, 577 4,036 , 61 4  
Gross  Farm  Income �, 481, 11 7 9, 738, 102 
Cr op Subtotal 2, 078, 315 1 , 583, 248 
Feed Grain 348, 702 23,950 
Hay and Forage 358, 290 19,924 
V/heat  8, 428 - 381 , 696 
Beans  427, 994 
Flax 
Sugar Bee ts 1,968,970 
Potatoe s  951, 757 
L ive s tock  Subto tal 347, 863 7, 763, 652 
Mea t 333, 5 13  7, 699, 879 
F arm Perqu i s i te s  54, 939 391, 102 
Total Farm Ex pend iture s 1, 417, 540 5, 701, 488 
Intere s t  328, 379 956, 235 
Taxe s  58, 235 303, 657 
Insurance 14, 244 66, 107 
Bu ildings 
Depreciat ion 7, 804 95, 075 
Repair 12,641 130, 848 
Mach inery 
Deprecia t ion 74, 470 420, 674 
Repa i r  81, 369 166, 313  
Livestock  179, 624 602, 67 3  
Crop 324, 504 277, 673 
Motor Fue l  89, 771 218, 330 
Hired Labor 168, 216 481 , 656 
U t i litie s 8, 889 37, 409 
Wa ter + OM. & R. 374, 063 653, 773 
Sows and Feeders 304, 669 1, 291, 065 
pur chased 
92 
10 
455, 790 
1, 430, 687 
45, 269 
1 , 107 
4, 474 
- 126, 266 
28, 214 
103, 630 
1, 397, 963 
1, 355, 846 
77 , 993 
974, 897 
208, 538 
41 , 871 
11, 120 
15, 460 
21, 691 
56 , 856 
22 , 645 
65, 1 7 1  
53 , 763 
46 , 318 
196 , 655 
6 , 114 
160 , 744 
67, 951 
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APPENDI X B 
APPENDIX  TABLE B-1 
PERSONAL INCOME WI TH RETAIL TRADE AS INDUSTR IAL OR IGI N  AND SALES 
VOLUME OF RETAIL TRADE , SOUTH DAKOTA , 
( IN 1 957- 1959 DOLLARS) 
Ye ar Pers ona l  Income! Sales Voi ume2 
$ 1000 $1000 
1939 53, 719  378, 360 
1 948 99,045 691, 29 1 
1954 121, 795 706,17 1  
1 958 122, 1 45 761, 374 
1 963 148, 079 841, 060 
Source : 1 u . .  S.  Depar tment o f  C ommerce, Survey o f  Current Bu s ines s ,  
August, ed i t ion of 1940 ,  1949, 1955 , 1 959 , 1 964. 
2u.  S. Bureau  of Census, Census of Busines s ,  RETA IL TRADE , 
SOUTH DAKOTA , 1 939 , 1 948 , 1954, 1958 , and 1 963 .  
APPENDIX TABLE B-2 
PERSONAL INCOME WITH SELECTED SERV ICE TRADE AS INDUSTRI AL ORIGIN 
AND VOLUME OF  RECE IPTS OF SELECTED SER� ICE TRADE , SOUTH DAKOTA , 
( IN 1 957-1959 DOLLARS) 
94 
Year Pers onal Income 1 
$1000 
Vo lume of Rece ipts2 
$ 1 000 
1 939 
1948 
1954 
1958 
1963 
18 , 595 
27 , 446 
22 , 436 
21 ,847 
34, 677 
24, 534 
47, 942 
54, 732 
67, 252 
76, 048 
S ource : l u .  S. Department o f  C omme r ce , Survey of Cur rent  Bu siness , 
Augus t edi tion of 1940 , 1 949, 1 955, 1 959, 1 964 . 
2u .  S .  Bureau o f  Census , Census o f  Bu s i nes s , SELECTED 
SERVICES , SOUTH DAKOTA , 1 939 ,  1 948 , 1 954 , 1 958, and 1963 . 
APPENDIX TABLE B-3 . 
PERSONAL INCOME WITH WHOLESALE TRADE AS INDUSTRIAL OR IGIN AND SALES 
VOLUME OF WHOLESALE TRADE , SOUTH DAKOTA 
(IN 1957� 1959 DOLLARS) 
Year Personal Income1 Sales Rec eipts2 
$1000 $ 1 000 
1939 316, 104 22, 727 
1948 900 , 578 51, 313 
1954 844, 443 55, 556 
1958 949, 645 59, 583 
1963 972, 497 71, 228 
Source: l u .  s .  Department of Commerce, Survey of Current Business , 
August edition of 1940, 1949, 1955, 1959, 1964 . 
95 
2u .  s. Bureau of Census, Census of Business,  WHOLESALE TRADE 
SOUTH DAKOTA , 1 939, 1948, 1954, 1958, 1963. 
APPENDIX TABLE B-4 
COMPENSATI ON OF OFF I CERS PLUS DISTRI BUTED PROFIT AND INTEREST PAYMENT 
RECEI VED BY SAMPLES OF BANK CORPORATI ONS, U .  S . 
( IN 1957-1959 DOLLARS) 
Compensation Interest 
Year plus Profit Payment $1000 $ 000 
1958 1, 8 19, 229 7,94 1 , 846 
1960 2, 070, 626 9, 446, 281 
1961 2, 231 , 254 10, 1 47, 195 
1962 2,335, 569 1 1 , 1 20, 773 
1963 2, 532, 654 12, 073,949 
Source : · U. S. Treasury Department, Internal Revenue Service, U .  S. 
Busines s Tax Returns , 1958-59 , 1960-61 ,  196 1 -62, 1962, 
1963. 
Year 
1 954 
1955 
1 956 
1957 
1 958 
1 959 
1960 
1 961 
1962 
1963 
APPENDIX TABLE B-5 
PAYROLL AND PROPERTY TAX REVENUE OF LOCAL 
GOVERNMENT IN  SOUTH DAKOTA 
( IN  1957-1 959 DOLLARS) 
Payr oll1 Property2 
Tax 
44, 462 58, 816 
46, 264 58, 440 
49, 293 60, 633 
49, 629 52, 930 
55, 889 65, 124 
55, 850 66, 589 
58, 766 7 1, 048 
62, 534 7 1 , 979  
66, 603 74, 148 
71, 460 78, 501 
Source : 1u .  S .  Bureau of Census, Statisti cal  Abstract of the United 
States, Editions from 1955 through 1 964. 
2nivis ion of  Taxation, Cl assified County Expenditures, 
Pierre, South Dakota� November, 1959, 1964. 
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APPENDIX TABLE B-6 
TOTAL PERSONAL INCOME AND SALES VOLUME 
OF RETAIL TRADE , SOUTH DAKOTA 
(IN 1 957-1959 DOLLARS) 
97 
Year Sal es Vol ume l Total Personal Incorne2 
$ 1 000 $ 1000 
1939 378, 360 452, 479 
1948 691 ,291 1 , 059, 666 
1954 706, 171 972, 222 
1958 761 , 374 1, 1 39, 027 
1963 841 , 060 1 , 302, 7 1 8  
Source: 1 u. S .  Bureau o f  Census , Census o f  Busine s s, RETAIL TRADE , 
SOUTH DAKOTA , 1 939 , 1 948, 1 954, 1 958, 1 963. 
2 
U. s .  Department cf Commerce, Survey of Current Business , 
August edition of 1 940, 1949, 1 955, 1 959, 1 964. 
APPENDIX TABLE B-7 
TOTAL PERSONAL INCOME AND VOLU�� OF RECEIPTS OF 
SELECTED SERVICE TRADE , SOUTH DAKOTA 
(IN 1 957- 1959 DOLLARS) 
Year Volume of Receipts 1 Total Personal 
$1000 $1 000 
1 939 14, 410 452, 479 
1 948 . 47, 942 1 , 059, 666 _ 
1 954 54,732 972, 222 
1958 67, 252 1 , 1 39 , 027 
1 963 75, 052 1 , 032, 7 1 8  
Source: 1 u .  s .  Bureau o f  Census, Census o f  Busines�, SELECTE D  
SERVICES, SOUTH DAKOTA , 1 939 , 1 948 , 1954, 1 963. 
Income2 · 
2u .  S. Depa r tme n t  o f  C c rnme rce , Sur vey of Cu r r en t Bu s i ne s s ,  
August edition o f  1940, 1 949, 1 955 , 1 959, 1 964. 
